A  heavy  responsibility  rests  on  oil  men  in  war  industries  .  .  .  especially 
upon  executives  and  engineers. 

Their  knowledge  of  confidential  operations  should  not  be  the  subject 
of  discussions  beyond  the  confines  of  the  plant .  . .  nor  should  their  natural 
pride  in  accomplishments  cause  them  to  speak  unthinkingly.  Discretion  is 
an  essential  part  of  war  production. 
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ulotive  electrical  and  mechanical  redesign 
the  quantity  of  critical  materials  in  this 
'V^o%  reduced  total  size  and  weight  in  direct 
m. 


application  employed  three  of  our  Ouncer 
By  combining  the  three  in  one  case,  we 
^ed  two  aluminum  housings,  four  terminals, 
terminal  strips,  etc. 


Electrical  redesign  reduced  the  amount  of 
iron  alloy  used  in  this  filter  by  50%  •  • .  the  mechanical 
redesign  eliminated  a  dozen  brass  brackets  and 
and  cut  installation  time  one-half  hour« 


Waste  is  as  damnable  as  sabotage 

Electrical  and  mechanical  design  are  the  foundation  of  our  military  production.  Small  individual 
Sfivings,  when  multiplied  in  mass  production,  add  up  to  large  savings  in  critical  materials  and  labor 
time.  Here  are  some  examples  from  our  organization: 
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WAR  .  .  .  Readers  of  Electronics  will  observe 
lat  the  “trim  size”  of  the  current  issue  of  the  maga- 
ne  is  slightly  smaller  than  that  of  previous  numbers, 
he  reduction  in  size  has  been  made  to  enable  the 
ihlishers  to  meet  an  order  of  the  War  Production 
ard  limiting  the  amount  of  paper  that  may  be  used 
1943.  Subscribers  will  note,  however,  that  no 
ange  has  been  made  in  size  of  type  or  in  the  amount 
editorial  content  per  page,  but  that  a  substantial 
ving  in  paper  has  been  effected  merely  by  trimming 
ie  margins. 

The  publishers  have  adopted  the  new  size  as  a  war 
and  as  a  contribution  to  the  conservation  of 
Waiipower  and  transportation  facilities  in  the  pro- 
la'ion  and  distribution  of  paper.  Service  to  the 
isader  has  not  been  sacrificed  and  will  be  maintained 
far  as  humanly  possible  in  the  face  of  the  problems 
t*  :  fronting  us  in  our  united  efforts  to  win  the  war. 

IFl’N  .  .  .  We  can’t  vouch  for  any  of  these  items. 
In  a  certain  electronics  plant,  a  new  inspector 
ivilian)  wanted  to  throw  his  weight  around.  He 
mpletely  upset  production  schedules,  lost  the  com- 
itiy  its  E  flag,  and  was  finally  drafted  off  to  the  army. 

’ lings  then  settled  down  a  bit. 

In  another  place,  a  company  inspector  long  experi- 
'  ii!  at  his  job  was  drafted.  Army  sent  another 
I'l"  tor  (who  had  been  an  expert  on  bird  seed).  We 
■  iild  like  to  report  that  the  company’s  inspector  got 
le  army  man’s  bird  seed  testing  job,  but  that  would 
‘  stretching  it  a  bit  too  far. 

Major  in  our  office  recently  got  a  very  pained 
Impression  on  his  face  when  a  telephone  operator  at 
niy  headquarters  asked  “has  that  got  something  to 
1  with  the  War  Department?”  when  he  asked  for 
i  n  y  .Message  Center. 

A  large  warehouse  not  far  from  New  York  is  sup- 
-•  to  be  filled  with  spare  parts  for  a  given  service 
i(iio  set  which  could  never  be  built  because  the  total 
•PPly  of  parts  was  taken  to  fill  the  spare  parts  order 
hich  came  in  fir.st. 

Old  timer  in  the  business  with  a  long  history  of  try¬ 


if 

I  L  A  »■ 


ing  to  make  both  ends  meet,  now  going  great  guns 
on  government  business,  says,  “I  want  no  more  of  this 
business.  I  long  for  the  good  old  days  when  the  going 
was  tough  here.  I  was  happy  then.” 

Predictions  have  a  nasty  habit  of  failing  to  come 
true  but  it  seems  like  a  good  guess  that  about  a  half- 
million  home  radio  receivers  will  be  built  in  this 
country  in  1943.  Board  of  Economic  Warfare  knows 
where  they  will  go. 

Name  of  new  department  immediately  preceeding 
this,  dealing  with  news  from  Washington,  is  “Wash¬ 
ington  Feedback”,  not  “Washington  Feedbag.” 

►  (»REEN  PASTl'RES  .  .  .  Two  recent  visitors 
impre.s.sed  us  greatly.  One  was  a  young  engineer  from 
one  of  the  large  companies  very  busy  on  war  work. 
This  engineer  wanted  to  quit  his  job,  to  do  something 
more  directly  related  to  the  war,  in  fact  to  get  into 
the  .service.  Only  a  little  conversation  di.sclosed  the 
fact  that  he  was  performing  a  useful  part  in  a  most 
important  long-range  project;  and  it  was  our  guess 
that  his  contribution  in  this  particular  spot  would  be 
greater  than  he  could  render  most  anywhere  else. 

The  trouble  was  that  no  one  had  told  him  the  pur- 
po.se  of  his  work;  he  was  buried  in  the  lab;  his  morale 
was  poor.  Clearly  a  job  for  the  boss  who,  most  likely, 
felt  he  was  doing  the  country  a  great  favor  by  being 
secretive. 

The  other  visitor  was  working  in  one  of  the  service 
laboratories  and  he  wanted  to  get  out  of  the  service. 
He  was  pretty  disgusted.  Working  conditions  and  liv¬ 
ing  conditions  were  poor.  He  was  so  involved  in  the 
complex  machinery  for  getting  even  the  simplest 
things  done,  he  felt  that  he  would  never  be  able  to 
make  a  contribution  in  his  pre.sent  spot.  In  fact  he 
was  completely  fed  up  with  red  tape. 

We  don’t  know  the  answer  to  this  one. 

►  STAFF  ...  On  January  1,  John  Markus,  Uni¬ 
versity  of  Minnesota  1933.  Technical  Editor  National 
Radio  Institute,  joined  .the  editorial  staff  of 
Electronics. 
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Waste  is  as  damnable  as  sabotage 


iHiulafive  electrical  and  mechanical  redesign 

51  the  quantity  of  critical  materials  in  this 
%,  reduced  total  size  and  weight  in  direct 
irtion. 


application  employed  three  of  our  Ouncer 

LBy  combining  the  three  in  one  case,  we 
ited  two  aluminum  housings,  four  terminals, 
^terminal  strips,  etc. 


Electrical  redesign  reduced  the  amount  of 
iron  alloy  used  in  this  filter  by  50%  . . .  the  mecl: 
redesign  eliminated  a  dozen  brass  brackets  and 
and  cut  installation  time  one-half  hour« 


Electrical  and  mechanical  design  are  the  foundation  of  our  military  production.  Small  individual 
sa#ngs,  when  multiplied  in  mass  production,  add  up  to  large  savings  in  critical  materials  and  labor  v 
time*  Here  are  some  examples  from  our  organization:  ^ 
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CROSS 


TALK 


►  WAR  .  .  .  Readers  of  Electronics  will  observe 
hat  the  “trim  size”  of  the  current  issue  of  the  maira- 
ine  is  slightly  smaller  than  that  of  previous  numbers. 
The  reduction  in  size  has  been  made  to  enable  the 
"Wishers  to  meet  an  order  of  the  War  Production 
F.nard  limiting  the  amount  of  paper  that  may  be  used 
n  1943.  Subscribers  will  note,  however,  that  no 
Han^re  has  been  made  in  size  of  type  or  in  the  amount 
cf  editorial  content  per  page,  but  that  a  substantial 
saving  in  paper  has  been  effected  merely  by  trimming 
he  margins. 

The  publishers  have  adopted  the  new  size  as  a  war 
-  asure  and  as  a  contribution  to  the  conservation  of 
"'anpower  and  transportation  facilities  in  the  pro- 
/  tion  and  distribution  of  paper.  Service  to  the 
ivadt  r  has  not  been  .sacrificed  and  will  be  maintained 

I.,'  far  as  humanly  possible  in  the  face  of  the  problems 
I  i  fronting  us  in  our  united  efforts  to  win  the  war. 

►  Fl'N  .  .  .  We  can’t  vouch  for  any  of  these  items. 
In  a  certain  electronics  plant,  a  new  inspector 
civilian)  wanted  to  throw  his  weight  around.  He 
•mpletely  upset  production  .schedules,  lost  the  com- 
.itiiy  its  E  flag,  and  was  finally  drafted  off  to  the  army. 
Things  then  settled  down  a  bit. 

In  another  place,  a  company  inspector  long  experi- 
'  nd  at  his  job  was  drafted.  Army  sent  another 
pwtor  (who  had  been  an  expert  on  bird  seed).  We 
uid  like  to  report  that  the  company’s  inspector  got 
!he  army  man’s  bird  .seed  testing  job,  but  that  would 
iie  stretching  it  a  bit  too  far. 

Major  in  our  office  recently  got  a  very  pained 
M’l*  '  ion  on  his  face  when  a  telephone  operator  at 
srniy  headquarters  asked  “has  that  got  something  to 
ilii  with  the  War  Department?”  when  he  asked  for 
Army  Message  Center. 

A  large  warehouse  not  far  from  New  York  is  sup- 
!  '‘d  to  be  filled  with  spare  parts  for  a  given  service 
'adio  set  which  could  never  be  built  because  the  total 
d'l'ly  of  parts  was  taken  to  fill  the  spare  parts  order 
'iiirh  came  in  first. 

Old  timer  in  the  business  with  a  long  history  of  try¬ 


ing  to  make  both  ends  meet,  now  going  great  guns 
on  government  business,  says,  “I  want  no  more  of  this 
business.  I  long  for  the  good  old  days  when  the  going 
was  tough  here.  I  was  happy  then.” 

Predictions  have  a  nasty  habit  of  failing  to  come 
true  but  it  seems  like  a  good  guess  that  about  a  half- 
million  home  radio  receivers  will  be  built  in  this 
country  in  1943.  Board  of  Economic  Warfare  knows 
where  they  will  go. 

Name  of  new  department  immediately  preceeding 
this,  dealing  with  news  from  Washington,  is  “Wash¬ 
ington  Feedback”,  not  “Washington  Feedbag.” 

►  GREEN  PASTl’RES  .  .  .  Two  recent  visitors 
impres.sed  us  greatly.  One  was  a  young  engineer  from 
one  of  the  large  companies  very  bu.sy  on  war  work. 
This  engineer  wanted  to  quit  his  job,  to  do  something 
more  directly  related  to  the  war,  in  fact  to  get  into 
the  service.  Only  a  little  conversation  di.sclosed  the 
fact  that  he  was  performing  a  useful  part  in  a  most 
important  long-range  project;  and  it  was  our  guess 
that  his  contribution  in  this  particular  spot  would  be 
greater  than  he  could  render  most  anywhere  el.se. 

The  trouble  was  that  no  one  had  told  him  the  pur¬ 
pose  of  his  work;  he  was  buried  in  the  lab;  his  morale 
was  poor.  Clearly  a  job  for  the  boss  who,  most  likely, 
felt  he  was  doing  the  country  a  great  favor  by  being 
secretive. 

The  other  visitor  was  working  in  one  of  the  .service 
laboratories  and  he  wanted  to  get  out  of  the  service. 
He  was  pretty  disgusted.  Working  conditions  and  liv¬ 
ing  conditions  were  poor.  He  was  so  involved  in  the 
complex  machinei'v  for  getting  even  the  simplest 
things  done,  he  felt  that  he  would  never  be  able  to 
make  a  contribution  in  his  present  spot.  In  fact  he 
was  completely  fed  up  with  red  tape. 

We  don’t  know  the  answer  to  this  one. 

►  STAFF  ...  On  .January  1,  John  Markus,  Uni¬ 
versity  of  Minnesota  1933,  Technical  Editor  National 
Radio  Institute,  joined  .the  editorial  staff  of 
Electronics. 
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The  WAR 

and  Radio  Standards 


I  Secretary,  War  Committee  on  Radio,  American  Standards  Association 


Standardization  of  radio  components,  reduces  variety  of  sizes  and  shapes,  assurer 
complete  interchangeability  of  equivalent  units  and  establishes  methods  of  test  and  in>|)ec- 
tion  which  enables  inexperienced  personnel  to  carry  out,  effectively,  inspection  operations 


WAR  brings  with  it  a  prime 
necessity  to  reduce  waste  of 
both  man  hours  and  materials.  While 
these  may  be  translated  into  dollars 
and  cents  in  peacetime  and  balanced 
against  each  other,  wartime  makes 
such  a  simple  process  inadequate  yf or 
supplies  of  labor  and  materials  are 
not  unlimited  and  may  vary  in  their 
availability  from  time  to  time. 

The  outstanding  effectiveness  of 
simplification  and  standardization  in 
reducing  waste  was  one  of  the  first 
observations  of  those  responsible  for 
the  production  of  radio  equipment 
for  use  by  our  Armed  Forces.  Thus, 
very  soon  after  our  precipitation  into 
the  war,  a  proposal  was  made  by  the 
War  Production  Board  to  the  Ameri¬ 
can  Standards  Association  for  an  in¬ 
vestigation  of  the  possibilities  of 
standardization  of  radio  components 
beyond  that  accomplished  during 
peacetime.  A  conference  attended 
by  representatives  of  the  War  Pro¬ 
duction  Board,  American  Standards 
Association,  Sectional  Committee  on 
Radio’,  Institute  of  Radio  Engineers, 
Radio  Manufacturers  Association, 
and  a  group  of  the  larger  prime  con¬ 
tractors  of  radio  equipment  exam¬ 
ined  the  possibilities  and  set  up  the 
War  Committee  on  Radio.  Repre¬ 
sentatives  of  the  Armed  Forces  were 
not  present  at  this  conference  as  it 
was  thought  best  to  approach  the 
Services  with  a  specific  program. 

Several  components,  which  were 
thought  to  be  susceptible  to  in¬ 
creased  production  if  suitable  stand- 

1  The  peaeetime  ASA  committee  on  radio 
Standardization. 


The  standard  range  oi  capacitors  for  receivers  and  low-power  transmitters  is 
illustrated  above.  The  smallest  unit  is  available  in  capacitances  between  5  and 
510  micro-microiarads  with  5 00- volt  rating.  Courtesy  Cornell-Dublier  Electric  Corp. 
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Th9>9  itandard  capacitors  coTor  the  transmitting  range.  The  lorg-  in  ranges  from  100  micromicroiarads  at  35,000  Yolts  to  10.000 
est  is  10  inches  tall,  weighs  24  pounds,  and  is  manufactured  micromicroiarads  at  15,000  Tolts.  Courtesy  R.  C.  A.  Mig.  Co. 


5.  Dynamotors  and  Similar 

Power  Units 

6.  Crystals  and  Holders 

7.  Resistors — Fixed 

(a)  Composition 

(b)  Wire  Wound 

8.  Resistors — Variable 

(a)  Composition 

(b)  Wire  Wound 

9.  Transformers 

(a)  Power 

(b)  Audio  Frequency 

(c)  Radio  Frequency 

10.  Tube  Sockets 

(a)  Receiving 

(b)  Transmitting 

(c)  Cathode-ray 

11.  Connectors 

(a)  Telephone 

Jacks  and  Plugs 

(b)  Multicontact  Plugs  and 

Receptacles 

12.  Dry  Batteries 

(a)  Single  Cell 

(b)  Multicell 

13.  Vibrator  Power  Supplies 

Committee  work  is  already  in 

progress  on  insulating  materials 
and  forms,  fixed  capacitors  of  mica, 
paper,  and  ceramic  dielectric,  dyna- 
motor.s,  crystals  and  holders,  fixed 
and  variable  composition  and  wire- 
wound  resistors,  and  vibrators.  Work 
on  the  remaining  subjects  will  be 
started  as  the  present  demands  on 
personnel  permit.  The  active  pro¬ 
gram  now  represents  a  very  large 
proportion  of  the  total  number  of 
components  which  go  into  radio 
equipment. 


The  standards  are  prepared  in 
the  form  of  a  Federal  Specification 
so  they  may  be  used  directly  in  the 
procurement  of  components,  both 
separately  and  in  assemblies.  To  as 
great  an  extent  as  possible,  they  are 
based  on  the  performance  of  each 
component  as  measured  by  test  and 
not  on  its  constructional  or  material 
design.  Thus,  failure  of  existing 
supplies  or  new  developments  in 
materials  or  processes  need  not  re¬ 
quire  revision  of  the  specification  at 
a  later  date  unless  they  result  in  an 
improved  product  which  will  with¬ 
stand  more  stringent  operating  con¬ 
ditions. 

Each  specification  gives  the  physi¬ 
cal  dimensions  of  a  limited  number 
of  sizes  of  the  component  covered 
and  the  electrical  characteristics  or 
dimensions  that  will  be  standard  in 
each  size.  Approval  of  a  component 
is  based  on  its  passing  a  series  of 
tests  designed  to  prove  its  ability 
to  stand  up  in  service. 

To  insure  most  economical  man¬ 
ufacture,  the  testing  is  not  limited 
to  acceptance  of  units  by  the  pur¬ 
chasing  agency.  Tests  to  disclose 
variations  in  the  production  pro¬ 
cesses  and  materials  are  included  to 
aid  in  maintaining  maximum  pro¬ 
duction  of  useful  components. 

Differences  of  opinion  between 
production  and  inspection  person¬ 
nel  as  to  the  meaning  of  a  specifica¬ 
tion,  particularly  where  the  result 
of  a  test  is  left  to  the  judgment  of 
an  inspector,  are  not  unknown  and 


may  result  in  substantial  delay  in 
production.  Consequently,  every 
effort  is  being  made  to  avoid  any 
possibility  of  ambiguity  or  con¬ 
fusion. 

A  further  problem  concerns  the 
necessity  for  delegating  testing  to 
girls  who  have  only  high-school 
educations  and  a  month  or  two  of 
training  as  inspectors.  This  makes 
mandatory,  the  presentation  of  all 
material  in  clear,  simple  language. 
Engineering  data  are  necessarily  re¬ 
duced  to  tables  or  simple  graphs. 
The  necessity  for  slide-rule  com¬ 
putations  or  other  interpretations  is 
likely  to  cause  trouble  and  delay. 

The  standard  on  fixed  mica-dielec¬ 
tric  capacitors  has  been  approved  as 
an  American  War  Standard  already. 
It  not  only  provides  completely  uni¬ 
fied  performance  specifications  but 
all  other  requirements  are  also  made 
identical  regardless  of  which  branch 
of  the  Armed  Forces  will  use  the 
capacitor. 

In  the  past  the  various  services 
have  set  up  their  own  individual 
systems  of  identifying  each  radio 
component.  The  new’  standard  pro¬ 
vides  a  common  designation  w’hich 
will  permit  complete  interchangea¬ 
bility. 

Where  combat  areas  are  scattered 
all  over  the  w’orld,  the  ability  to 
provide  replacements  for  parts 
which  may  be  damaged  or  fail  in 
service  is  particularly  important. 
Every  unneeded  spare  part  is  a  gift 
(Continued  on  page  179) 
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"Rotobridge*  in  um,  comparing  circuits  of  r-i  tuner  with  those  of  chassis  used 
as  a  standard.  Operator  writes  down  identifying  number  of  any  circuit  on 
which  indicator  stops,  denoting  trouble,  presses  re-set  button  to  resume  check¬ 
ing  and  winds  up  with  list  of  numbers  representing  defectiTe  circuits 


There  is  a  need  for  a  high-speed 


Front  Yiew  of  unit,  showing  window 


method  of  checking  electronic  equip¬ 
ment  in  sub-assembly  and/or  com¬ 
plete  form  for  the  following  things; 
open  circuits,  short  circuits,  wiring 
errors  and  incorrect  values  of  re¬ 
sistance,  capacitance  and  inductance. 
While  the  pre-testing  of  components 
is  supposed  to  eliminate  the  last 
three  items,  every  production  man 
is  familiar  with  errors  which  oc¬ 
cur  because  of  mistakes  in  color 
coding  or  the  misinterpretation  of 
such  coding.  If  the  majority  of  these 
troubles  can  be  located  automatically 
the  number  of  defective  units  that 
reach  the  dynamic  test  position  will 
drop  sharply.  If,  furthermore,  un¬ 
skilled  operators  can  identify  cir¬ 
cuits  in  which  there  is  trouble  and 
pass  this  data  along  to  skilled 
trouble-shooters  additional  time  will 
be  saved. 

Tester  Operating  Principle 

One  approach  to  the  problem  is  the 
use  of  an  automatically  operated 
Wheatstone  bridge  with  which  the 
circuits  of  electronic  equipment  com¬ 
ing  off  the  assembly  line  may  be 
comuared  with  the  circuits  of  a 
j'tandard  chassis.  Stated  briefly,  a 
standard  .set  known  to  be  correctly 
"ired  and  having  component  parts 


through  which  dial  identifying  each  cir¬ 
cuit  under  test  is  Tie  wed.  controls  and 
one  of  two  groups  of  connectors 


Front  Yiew  of  upper  part  of  unit  with  protectiYe  panel  remoYed.  To  set  up  the  machine 
an  engineer  plugs  in  a  standard  electronic  unit  whose  circuit  resistance,  capacitance 
and  inductance  Yalues  are  near  the  middle  of  the  permissible  tolerance  range,  clips 
resistors  across  contact  points  to  obtain  suitable  bridge  circuit  sensitiYity  and  affixes 
stops  on  the  periphery  of  the  indicating  dial  to  automatically  control  the  machine 
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An  AUTOMATIC 

PRODUCTION  TESTER 


Motor-operated  rotary  switch  permits  unskilled  operator  to  check  120  circuits  in  4  minutes. 
A-c  and  d-c  bridge  makes  static  comparison  between  electronic  equipment  coming  off 
assembly  line  and  standard.  Pointer  travelling  over  numbered  dial  indicates  location  of 
wiring  errors.  Machine  rejects  incorrect  resistance,  capacitance  and  inductance  values 


Except  in  publications  devoted  to  dustry.  To  these  difficulties  must  be  in  the  production  of  most  apparatus. 

pure  research,  the  reader  of  added  another  of  equal  importance, 
any  current  technical  magazine  is  al-  the  loss  of  skilled  personnel  to  the  Factory  Test  Requirements 

most  certain  to  encounter  the  word  armed  services.  Production  in  itself 

“production”  in  the  opening  para-  is  easy  to  achieve.  But,  as  many  It  has  become  the  almost  univerxal 
graph.  The  reason  for  this  is  ob-  manufacturers  have  found  to  their  practice  of  manufacturers  to  pre¬ 
vious.  A  year  ago  the  accent  was  on  sorrow,  production  that  passes  gov-  test  all  component  parts  going  into 

the  development  of  electronic  equip-  ernment  tests  is  another  matter.  their  product.  The  next  step  in  the 
ment  and  the  conversion  of  factories  The  purpose  of  this  article  is  to  testing  procedure  is  usually  the 

to  the  war  effort.  Now,  with  a  ma-  describe  one  approach  to  the  prob-  static  testing  of  sub-assemblies.  The 

jority  of  designs  frozen  and  fac-  lem  of  making  high  speed  static  tests  final  check  of  finished  equipment 
tories  tooled  for  action,  attention  is  on  all  types  of  electronic  equipment  may  be  divided  into  two  parts,  a 
concentrated  upon  production  prob-  without  the  use  of  highly  trained  static  followed  by  a  dynamic  test 
lems.  personnel.  This,  in  turn,  makes  it  It  is  apparent  that  if  means  are  pro- 

The  enormous  volume  of  equip-  possible  to  utilize  the  available  sup-  vided  to  make  static  sub-assembly 
ment  required  and  the  need  for  ply  of  skilled  testers  and  trouble-  and  final  tests  automatically  with 
greater  precision  in  manufacture  shooters  to  best  advantage  on  dyna-  unskilled  personnel  an  increa.se  in 
imposes  serious  burdens  on  the  in-  mic  tests  which  are  also  necessary  efficiency  will  be  obtained. 
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one  group  being  in  a  standard  unit  and  the  other  in  a  similar 
production  unit  under  test.  The  standard  unit  and  units  to  be 
tested  are  connected  to  the  machine  by  means  oi  plug-in  cables 


Fig.  1 — Block  diagram  showing  component  parts  oi  automatic 
production  tester.  Resistors,  capacitors  and  inductances  within 
dashed  lines  at  leit  represent  typical  circuits  to  be  compared. 


ELECTRONIC 


Fphriiarx  1943 


ftjnel 

control 

_ 

circuit  considerations,  •  provides 
power  for  the  bridge  amplifier  and 
thyratron  circuits.  The  main  power 
switch  is  located  on  the  panel  of  this 
unit,  together  with  an  indicating 
pilot  light.  Three  screwdriver  ad¬ 
justments,  protected  by  covers,  are 
located  on  the  front  panel  for  the 
adjustment  of  the  amplitudes  of  the 
three  audio  frequencies  that  are 
used  in  the  system.  The  voltage 
output  of  the  two  power  supplies  is 
controlled  by  two  similar  potentio¬ 
meters  located  at  the  rear  of  the 
chassis.  Line  voltage  may  vary 
from  95  to  130  volts  without  affec¬ 
ting  the  operation  of  the  unit. 

The  upper  chassis  contains  the 
bridge  itself,  the  motor  drive  equip¬ 
ment,  amplifier  and  thyratron  cir¬ 
cuits.  Control  switches  and  the  in¬ 
dicating  lamps  required  to  operate 
the  unit  are  located  along  the  front 
edge  of  this  chassis.  Design  is  such 
that  all  major  parts  can  quickly  be 
replaced  in  the  event  of  breakdown. 
The  dual  motor  drive  unit  slides  on 
rails  so  that  driving  belt  tension  may 
be  easily  adjusted.  All  motor  and 
brake  connections  are  made  to  the 
chassis  by  means  of  a  plug  and 
socket.  The  bridge  components  are 
also  easily  replaced.  This  assembly 
is  housed  in  the  shield  can  on  which 
the  rotary  switch  slipring  contact 
assembly  is  located  and  is  isolated 
above  ground  on  Bakelite  strips 
which  are  held  in  place  by  four 
screws.  The  moving  contact  assem- 

Iniide  view  oi  upper  chassis.  The  end 
oi  the  rotary  switch  arm  carrying  a  short¬ 
ing  shoe  for  the  arming  circuit  is  risible. 
The  motor  assembly  slides  on  roils  for  ad¬ 
justment  of  belt  tension.  Bridge  com¬ 
ponents  and  amplifier  are  housed  in  the 
metal  shield  can 


blies  on  the  rotary  switch  arm  are 
subject  to  some  wear.  They  can  be 
quickly  removed  by  loosening  a  set¬ 
screw  in  the  arm  and  removing  the 
connecting  wire  from  the  slip-ring. 

The  rotary  switch  arm  which 
makes  contact  with  the  circuit  ele¬ 
ments  in  the  standard  and  test  sets 
is  driven  at  i  rpm.  Two  contacts  on 
the  arm  make  contact  with  two  con¬ 
centric  sets  of  contact  points 
mounted  on  a  Bakelite  sub-panel. 
There  are  120  contacts  in  each  set 
and  these  are  connected  to  a  series 
of  octal  sockets  on  the  sides  of  the 
unit.  Connection  to  the  circuit  ele¬ 
ments  in  the  two  sets  is  then  made 
by  means  of  cables  fitted  with  plugs 
on  each  end.  This  makes  it  possible 
to  connect  the  two  fixed  arms  of  the 
bridge  to  the  same  circuit  element  in 
both  sets  at  the  .same  time.  Con¬ 
nection  from  the  two  moving  con¬ 
tactors  is  made  by  means  of  slip- 
rings  and  wiping  contacts  that  con¬ 
nect  to  the  fixed  bridge  elements. 

A  socket  is  brought  out  to  the  rear 
apron  of  the  chassis  with  the  crit¬ 
ical  voltages  connected  thereto,  so 
the  voltages  applied  to  the  various 
component  parts  of  the  tester  can  be 
readily  observed.  A  jack  for  an  oscil¬ 
loscope  is  also  supplied.  This  is  con¬ 
nected  at  the  output  of  the  audio 
amplifier  so  that  its  condition  and 
the  balance  of  the  two  bridges  may 
be  checked.  Connection  to  the  power 
unit  is  made  by  means  of  two  plug 
and  socket  combinations. 

Another  inside  view  of  the  upper  chassis. 
Here  the  two  circuit  selecting  bridge  con¬ 
tactors  are  shown.  Semi-permanent  bridge 
adjustments  are  made  with  a  screwdriver 
through  holes  in  the  back  of  the  shield 
can.  The  thyratron  tube  is  in  the  lower 
chassis,  not  illustrated  here 


The  multitude  of  contacts  em¬ 
ployed  must  be  carefully  aligned  and 
the  center  of  the  drive-shaft  accur¬ 
ately  located.  A  i  inch  steel  shaft  is 
used,  with  two  hand-fitted  bronze 
bearings.  These  bearings  are 
mounted  in  steel  blocks.  Their  posi¬ 
tion  on  the  back  shaft  support  and 
the  front  panel  can  be  adjusted  to 
true  center  should  such  adjustment 
prove  necessary.  A  safety  micro¬ 
switch  is  included  in  the  unit  so  that 
when  the  front  cover  is  opened  all 
shock  hazard  is  removed.  Another 
microswitch  is  used  to  control  cir¬ 
cuit  selection  functions  to  be  de¬ 
scribed  later.  A  toggle  switch  is 
provided  to  turn  off  the  motor  drive 
so  an  engineer  can  rotate  the  arm 


Motors  and  magnetic  brake  are  mounted 
on  a  removable  steel  plate.  Action  by 
the  reject  relay  removes  power  from  both 
motors  and  energizes  the  brake  solenoid, 
eliminating  the  possibility  oi  the  indexing 
disc  coasting  and  thus  indicating  an  er¬ 
roneous  circuit  number 


by  hand  when  setting  up  the  equip¬ 
ment.  Each  circuit  element  can  then 
be  examined  at  leisure. 

Operation  Procedure 

To  operate  the  unit,  connections 
are  made  to  the  standard  set  and  to 
the  set  under  test.  Then  the  starting 
button  is  pressed.  This  connects 
the  resistance  bridge  shown  in 
Fig.  2  to  the  fixed  arms  and  starts 
one  of  the  driving  motors.  The  arm 
revolves  at  a  rate  of  one  circuit  per 
second.  At  the  same  time,  a  green 
pilot  light  labeled  “Resistance”  lights 
on  the  control  panel.  As  the  switch 
arm  revolves,  all  resistance  paths 
back  to  ground  are  compared  one 
after  another.  The  starting  button 
actuates  a  stepper  type  relay  and  it 
is  possible  by  depressing  it  a  second 
time  to  cut  off  the  motor  and  stop 
{Contituied  on  page  140) 
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rj9-  2 — Bridg#  circuit  used  for  resistance  test 
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A  Fig.  3 — Bridge  circuit  used  for  reactance  test 


Fig.  4 — Graph  showing  tolerance  test  capabilities  of  instrument 


values  selected  so  that  the  resistance,  pressed,  causing  the  rotary  switch 
capacitance  and  inductance  values  to  continue  its  travel  until  another 
in  each  circuit  are  in  the  middle  of  defective  circuit  is  encountered, 
the  required  tolerance  range  is  Upon  completion  of  this  static  test 
plugged  into  the  production  testing  the  operator  has  a  complete  list  of 
machine  under  discussion  through  a  numbers  identifying  circuits  which 
series  of  cables.  As  sets  of  similar  require  inspection.  If  no  circuit 
design  come  off  the  assembly  line  troubles  are  encountered  up  to  120 
they,  too,  are  connected  to  the  tester  circuits  may  be  tested  for  both  re- 
through  a  group  of  cables.  A  motor  sistance  and  reactance  in  4  minutes, 
revolves  a  rotary  switch,  successively  It  is  particularly  interesting  to 
and  momentarily  connecting  com-  note  at  this  point  that  wiring  capaci- 
parable  circuits  in  each  set  to  the  tances  within  the  set  under  test  and 
bridge.  Bridge  design  is  such  that  in  the  standard  used  for  comparison 
each  circuit  in  the  set  from  the  as-  are  included  as  part  of  the  reactance 
sembly  line  is  compared  with  the  test.  This  is  important  in  many  in¬ 
same  circuit  in  the  standard  set  stances.  Wiring  capacitance  in  an 
from  the  standpoint  of  resistance  electronic  device  may  represent  an 
to  ground.  The  bridge  circuit  is  then  appreciably  large  percentage  of  the 
altered  and  another  motor  returns  total  capacitance  included  in  a  par- 
the  rotary  switch  through  all  cir-  ticular  circuit. 

cuits  back  to  the  starting  position,  A  block  diagram  of  the  automatic 
comparing  circuit  reactances.  production  tester  is  shown  in  Fig.  1. 

While  the  tester  is  making  resis-  The  bridge  circuit  comprises  tw’o 
tance  and  reactance  comparisons  any  fixed  arms,  A  and  B,  which  connect 
divergence  in  values  beyond  the  tol-  by  means  of  a  switch  arm  fitted  with 
erances  for  which  the  bridge  cir-  two  contacts  to  the  other  two  bridge 
cuits  are  adjusted  causes  the  rotary  arms  C  and  D.  Arms  C  and  D  are 
switch  to  stop.  A  dial  indicates  the  components  in  the  set  under  test  and 
number  of  the  circuit  in  which  di-  the  standard  set,  respectively.  Con¬ 
vergence  from  the  standard  is  en-  nection  to  each  set  is  made  by  way 
countered.  Thus  the  operator  may  of  tube  sockets  in  most  cases,  al- 
note  down  this  circuit-identifying  though  other  connections  such  as 
number.  A  re-set  button  is  then  de-  antenna  posts  and  output  jacks  can 


also  be  utilized.  All  circuits  are  re¬ 
ferred  back  to  ground.  Several  typ¬ 
ical  circuits  which  may  be  tested 
are  included  in  the  block  diagram 
Tests  are  not  limited  to  such  simple 
circuits  however,  but  include  the 
majority  of  combinations  of  induc¬ 
tance,  capacitance  and  resistance 
found  in  electronic  equipment. 
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Description  of  an  electronic  control  unit  for 
investigating  spot  welding  conditions  in 
aluminum  alloys.  It  involves  both  conver¬ 
sion  and  energy  storage  principles  to  pro- 
duce  the  various  waveforms,  and  incorpo¬ 
rates  a  number  of  interesting  electronic  cir¬ 
cuit  control  aspects 

By  JOHN  W.  DAWSON  and  HANS  KLEMPERER 

Ruytheun  Munufavturiiif/  Vumpnny,  Waltham,  MaxM. 


UNTIL  the  present  war  period, 
American  practice  was  to  use 
the  ordinary  60-cycle  waveform  of 
current  for  welding  aluminum.  Step- 
down  transformers,  energized  for  an 
exact  number  of  cycles,  transformed 
commercial  line  power  to  the  low 
voltage  and  very  high  current  (tens 
of  thousands  of  amperes)  required 
to  spot-weld  aluminum  by  the  resist¬ 
ance  method.  Such  practice  typi¬ 
cally  involves  300  or  more  KVA 
single-phase  line  loading.  Because 
aluminum  is  one  of  the  most  critical 
metals  to  weld,  this  high  loading 
must  not  be  allowed  to  cause  more 
than  a  few  percent  drop  in  line  vol¬ 
tage.  The  installation  of  more 
welders  by  the  aircraft  industry  to¬ 
gether  with  the  trend  to  heavier 
aluminum  sheet  gauges  further  ag¬ 
gravated  the  line  supply  problem. 

Four  years  ago  an  energy  storage 
type  welding  machine,  together  with 
the  technique  for  its  use  was  im¬ 
ported  from  France  (Sciaky  Broth¬ 
ers,  Co.).  The  welding  current  of 
this  machine  is  a  single  d-c  pulse  of 
from  one  to  several  cycles  duration, 
and  hence  heat  is  delivered  contin¬ 
uously  to  the  weld  throughout  the 
time  of  its  formation.  The  wave¬ 
form  of  the  current  is  of  relatively 


steep  rising  slope  followed  by  a 
long  exponential  decay.  Subse¬ 
quent  wide  adoption  of  energy  stor¬ 
age  equipment  in  America  has  been 
due  not  only  to  the  fact  that  it 
solves  the  line  supply  problem  but 
also  because  superior  weld  quality  is 
obtained. 

In  1939  and  1940  American  manu¬ 
facturers  of  electrical  controls  and 
of  welding  machinery  undertook  in¬ 
vestigations  to  disclose  the  best- 
suited  form  of  energy  storage  weld¬ 
ing  equipment  together  with  the 


ideal  conditions  for  producing  the 
most  consistent  and  highest  quality 
welds  in  aluminum  alloy.  These  in¬ 
vestigations  led  to  so  much  discus¬ 
sion  and  controversy  regarding  the 
ideal  waveform  of  welding  current 
that  the  Raytheon  Manufacturing 
Company  undertook  the  development 
of  a  special  experimental  power  sup¬ 
ply  equipment  capable  of  delivering 
a  wide  variety  of  current  wave 
shapes  through  a  suitably  designed 
and  co-ordinated  welding  machine. 
One  of  these  special  control  equip- 


Fig.  1 — Principle  of  the  set-up  for  the  experimental  aluminum  alloy  spot  welder.  Above, 
left,  view  of  the  discharge  control  cabinet.  Note  the  rotary  switch  on  central  shelf 
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Fig.  2 — (left)  Principle  of  operation  of  the 
experimental  setup 


Fig.  3 — (right)  Meant  of  combining  texeral  diicharge  circuits  of 
the  type  of  Fig.  2 


ments  was  supplied  to  the  Army  Air 
Corps  and  installed  at  Rensselaer 
Polytechnic  Institute  where  investi- 
jrations  of  waveform  effects  on  weld- 
injr  are  beintj  carried  on  under  the 
direction  of  Dr.  W.  F.  Hess.  The 
special  welding  machine  with  which 
the  equipment  operates  was  fur¬ 
nished  by  The  Federal  ^Machine  and 
Welder  Company. 

The  variable  waveform  control 
unit  for  aluminum  welding  investi- 
jrations  consists  of  the  following 
principal  components: 

1.  Three  capacitor  banks,  each 
variable  for  energy  storage. 

2.  An  electronically  controlled  rec¬ 
tifier  for  charging  the  capacitor 
banks  to  any  pre-selected  value  be¬ 
tween  1500  and  3000  volts  to  within 
2  to  3  percent  accuracy. 

3.  A  flexible  heavy  current  “dis¬ 
charge”  unit  consisting  of  six  mer¬ 
cury  pool  ignition-controlled  tubes 
which  discharge  the  stored  energy 
and  may  al.so  serve  to  apply  energy 
taken  directly  from  the  line  for  pro¬ 
duction  of  a  single  weld. 

4  A  flexible  timing  assembly  con¬ 
taining  both  synchronous  motor 


driven  and  electronic  circuit  means 
for  the  various  experimental  current 
control  programmes. 

An  outline  of  the  equipment  and 
a  graphical  illustration  of  the  power 
flow  is  pre.sented  by  Fig.  1.  Line 
power  is  supplied  to  a  charge-control 
cabinet  which  charges  the  three  sep¬ 
arate  capacitor  banks  to  the  pre¬ 
determined  voltage.  These  three 
capacitor  banks  are  discharged  sep¬ 
arately  into  the  welding  transformer 
through  circuits  provided  in  the  dis¬ 
charge  control  cabinet.  This  dis¬ 
charge  control  cabinet  contains  six 
large  electronic  tubes  which  can  be 
connected  to  the  power  circuits  as 
desired  and  operated  in  precisely 
timed  sequence  by  control  equipment 
in  the  same  cabinet.  Additional 
power  can  be  supplied  directly  from 
the  supply  line  through  the  dis¬ 
charge  cabinet  to  the  welding  ma¬ 
chine.  The  welding  transformer  is 
provided  with  eight  different  pri¬ 
mary  coils  which  allows  a  wide  selec¬ 
tion  of  turn  ratios  for  each  dis¬ 
charge  increment.  The  secondary  of 
of  the  welding  transformer  may  de¬ 
liver  a  current  of  the  order  of  100,- 


000  amps  to  the  welding  electrodes. 
The  secondary  welding  circuit  “loop”, 
being  sufficient  to  span  sizeable 
aluminum  sheet  structures  when 
traversed  by  such  a  heavy  current, 
stores  considerable  magnetic  energy 
at  the  peak  value  of  current.  The 
inductance  of  this  loop  appears  in 
the  primary  circuit  magnified  by  the 
square  of  the  turns  ratio  of  the 
welding  transformer.  It  is  possible 
therefore  to  present  to  the  capacitor 
banks  a  very  wide  range  of  induc¬ 
tance  by  variation  of  the  number  of 
transformer  primary  turns.  The  na¬ 
tural  period  of  oscillation  of  the  con¬ 
densers  with  the  welding  machine 
can  thus  be  varied  at  will. 

The  discharge  circuit  of  a  single 
condenser  bank  together  with  the 
discharge  curves  is  represented  in 
Fig.  2.  The  circuit  which  is  shown 
in  solid  lines  is  oscillatory.  The  early 
part  of  such  an  oscillating  discharge 
is  shown  by  the  curves  E,  and  h. 
With  a  shunt  tube,  indicated  by  dot¬ 
ted  lines  connected  across  the  weld¬ 
ing  transformer,  the  return  of  en¬ 
ergy  back  through  the  welding 
transformer  to  the  condenser  bank 
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Fig.  4 — Mecrai  of  adding  diroct  corront  to  the  weld  for  purpoeee  of  preheating 


is  prohibited,  and  that  portion  of 
the  originally  stored  energy  which 
is  now  inductively  stored  dies  out  ex¬ 
ponentially  as  shown  by  dotted  lines 
in  the  wave  diagram.  It  is  thus  ap¬ 
parent  that  the  total  energy  stored 
in  the  condenser  can  be  dissipated  in 
the  welding  circuit  as  a  continuous 
process,  the  current  decay  being 
shown  as  dotted  line  /,».  The  rate  or 
the  exponent  of  decay  is  controlled 
by  the  ratio  of  the  inductance  to  the 
ohmic  resistance  of  the  entire  load 
circuit. 

The  combination  of  several  dis¬ 
charge  circuits  of  the  type  shown  in 
Fig.  2  is  shown  in  Fig.  3,  illustrat¬ 
ing  a  given  current  waveform  by 
which  energy  may  be  supplied  to  the 
aluminum  weld.  The  three  capacitor 
bank  are  shown,  from  tubes  1,  2  and 
3.  One  phase  of  the  power  line  may  be 
applied  directly  to  the  transformer 
through  tubes  1  and  2.  Tubes  3,  4, 
and  5  serve  to  successively  discharge 
the  three  capacitor  banks.  Tube  6 
prevents  the  return  of  energy  to  the 
capacitor  banks  as  described  previ¬ 
ously.  The  charge  control  cabinet  is 
represented  in  block  form  and  la¬ 
belled  Ch.  Charging  current  is  sup¬ 
plied  to  each  of  the  capacitor  banks 
through  resistors  i?„  R2,  and  i?,.  All 
banks  are  charged  to  the  same  vol¬ 
tage  level,  and  since  the  charging 
time  is  relatively  long,  these  resis¬ 
tors  are  made  sufficiently  high  in 
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value  that  substantially  no  energy 
is  exchanged  between  capacitor 
banks  during  the  relatively  short  in¬ 
terval  over  which  they  are  success¬ 
ively  discharged. 

Tubes  1  and  2  are  so  controlled 
that  several  cycles  of  energy  may  be 
supplied  to  the  welding  transformer 
before  the  discharge  of  the  capaci¬ 
tors  is  initiated.  As  shown  in  the 
waveforms  of  Fig.  3,  tubes  1  and  2 
can  be  phase-controlled  so  as  to  pass 
only  a  portion  of  the  normal  half 
cycle  of  alternating  current.  Also 
tube  1  may  be  connected  to  one  of 
the  lower  taps  of  the  welding  trans¬ 
former  whereupon  direct  current 
may  be  applied  for  preheating  the 
weld.  This  connection  is  shown  in 
Fig.  4.  Naturally  such  direct  cur¬ 
rent  may  be  supplied  to  the  welding 
transformer  during  only  a  limited 
few  cycles  of  rectification  in  spite 
of  the  very  large  core  section  pro¬ 
vided  in  the  transformer. 

After  the  desired  amount  in  both 
magnitude  and  time  duration  of 
preheating  current  has  passed 
through  the  weld,  tube  3  is  ener¬ 
gized,  generally  connecting  its  capac¬ 
itor  to  relatively  few  turns  of  the 
welding  transformer  primary.  The 
turns  being  few  in  number,  the  vol¬ 
tage  per  turn  is  relatively  high  and 
a  steep  current  rise  results  in  spite 
of  the  welding  loop  inductance.  Dur¬ 
ing  any  portion  of  the  discharge  of 


this  condenser  bank,  another  con¬ 
denser  bank  may  be  additionally 
discharged  through  tube  4.  This  can 
be  done  through  the  same  trans¬ 
former  turn  ratio,  or  more  commonly 
through  a  larger  turn  ratio.  Wh  ^n 
the  second  bank  discharges  int('  a 
greater  turn  ratio  the  rate  of  rise 
is  decreased  and  the  duration  in¬ 
creased.  This  second  condenser  dis¬ 
charge  increment  may  now  be  fol¬ 
lowed  by  a  third  taken  from  the  third 
condenser  through  tube  6  in  a 
similar  manner.  The  discharge  of  the 
last  named  condenser  bank  into  the 
welding  transformer  is  followed  by 
conduction  of  tube  6.  This  tube  is 
connected  in  shunt  to  part  of  the  pri¬ 
mary  winding,  causing  exponential 
decay  of  the  current  and  dissipation 
of  the  remaining  energy. 

A  great  variety  of  wave  shapes 
can  be  obtained  by  delaying  the  op¬ 
eration  of  successive  discharges. 
Shunt  tube  6  may  also  be  operated 
between  discharges,  thus  further 
extending  the  spacing  and  further 
lowering  the  average  level  of  cur¬ 
rent.  The  exponential  “tail”  may  even 
be  delayed  beyond  the  point  at  which 
each  bank  is  completely  drained  and 
has  assumed  reverse  charge. 

Inductances  £/i,  L*,  and  L,  serve 
as  electric  “cushions”,  preventing 
sudden  current  changes  and  thereby 
easing  the  duty  of  tubes  3,  4  and  5. 
Without  these  cushions  and  assum¬ 
ing  that  the  current  commutates  for 
instance,  from  tube  3  to  tube  4  the 
current  flow  in  tube  3  would  im¬ 
mediately  cease,  leaving  the  vapor 
in  an  ionized  state.  High  inverse 
voltage  would  be  applied  to  the  tube 
simultaneously.  These  conditions 
would  cause  considerable  ion  bom¬ 
bardment  of  the  anode  and  might 
result  in  backfire  of  the  tube,  thus 
short-circuiting  the  condenser  banks. 
The  use  of  the  inductances  L„ 
and  Lt  improves  this  condition  by 
reducing  the  rate  of  change  of  cur¬ 
rent  and  of  voltage  of  all  tubes. 
Less  ionization  is  thus  left  follow¬ 
ing  conduction,  and  a  less  steep  rise 
in  inverse  voltage  is  developed. 
These  protective  inductances  are  de¬ 
signed  to  saturate  at  relatively  low 
current  and  hence  influence  the  cur¬ 
rent  waveforms  only  at  the  base  and 
transfer  points. 

Following  the  welding  current 
wave,  annealling  current  may  be 
supplied  by  tubes  1  and  2  in  pre- 
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cisely  the  same  manner  in  which  the 
preheating  current  was  applied. 

Extcndiiig  the  Welding  Time 

The  main  welding  current  wave 
can  also  be  extended  beyond  the  dis¬ 
charge  time  of  the  condenser  banks 
by  addition  of  energy  taken  directly 
from  the  power  lines.  This  mode  of 
operation  is  shown  in  Fig.  4.  In  such 
operation,  after  the  current  has  been 
established  by  a  preceding  con¬ 
denser  discharge,  the  line  voltage, 
rectified  through  tubes  4  and  5  sup¬ 
plies  the  losses  in  the  welding  cir¬ 
cuit.  Thus,  with  the  flux  in  the 
welding  transformer  steadily  rising, 
substantially  direct  current  flows 
through  the  weld.  This  current  may 
be  allowed  to  flow  for  a  considerable 
time  which  time  is  limited  first  by 
the  value  of  current  maintained,  sec¬ 


ondly  by  the  load  ohmic  resistance  arc  drop  of  10  to  15  volts.  The 
and  thirdly  by  the  cross-section  of  tubes  are  controlled  by  an  electro- 
the  welding  transformer  core.  static  igniter.  Briefly  the  igniter 

Tubes  1  to  6  shown  in  Figs.  3  consists  of  a  dielectric-covered 
and  4  are  of  the  mercury  pool  cath-  metallic  conductor  floated  on  the 
ode  type  capable  of  passing  current  pool  surface  and  energized  by  ap- 
of  several  hundred  amperes  with  an  plying  a  potential  of  the  order  of 


Fig.  5 — Rotary  timer  and  distributor 


Fig.  6 — Electronic  ignition  delay  circuit  for  triple  impulse  weld 
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5000  volts.  Since  me  capacity  of  tion  with  the  a-c  supply.  The  rotary  tap  : 
the  igniter  is  very  small  the  ignition  drum  arrangement  includes  both  the  auto 
control  power  is  very  small.  features  of  the  usual  synchronous 

Such  low  control  energy  level  al-  seam  welding  control  and  the  pro- 
lows  considerable  flexibility  in  the  gram  selection.  The  shaft  rotating 
types  of  control  which  may  be  em-  at  a  speed  of  3  revolutions  per  sec- 
ployed.  The  electrostatic  ignitor,  ond,  carries  6  program  rings.  Thus 
however,  will  not  maintain  a  stable  a  20-cycle  program  is  transmitted 
cathode  spot  over  a  period  suffi-  during  each  revolution  of  the  shaft, 
ciently  long  to  allow  a  stable  arc  Each  program  disc  carries  on  its 
current  to  build  up  in  inductive  load  periphery  40  tapped  holes  in  any  of 
circuits.  For  this  reason,  a  special  which  a  pointed  pin  may  be  in¬ 
pick-up  circuit  is  provided  for  each  serted.  These  pins  operate  against 
tube.  The  pick-up  circuit  consists  a  stationary  segment,  and  close  the 
of  a  capacity-resistance  combination  high  voltage  circuit  by  means  of  a 
between  anode  and  cathode  of  the  spark.  The  width  of  the  stationary 
tube.  This  combination  delivers  suf-  segment  corresponds  to  i  cycle  of 
ficient  current  to  maintain  the  in-  the  60-cycle  supply  source.  Rings  1 
cipient  cathode  spot  until  the  cur-  and  2  serve  to  control  tubes  1  and  2. 
rent  in  the  inductive  load  circuit  has  Alternating  current  will  be  passed 
reached  the  value  required  for  a  by  these  tubes,  as  shown  in  Fig.  3, 
stable  mercury  arc.  provided  that  pins  are  inserted  al¬ 

ternately  into  even  and  odd  num- 
Detail<  of  Timing  Control  Circnits  bered  holes  in  the  respective  rings. 

Figure  5  illustrates  the  timing  Ignition  voltage  is  supplied  from 
control  circuit  which  include  both  lines  A,  B,  and  C,  through  a  360-deg. 
sequence  selection  and  synchroniza-  phase  shifting  circuit  composed  of 


Fig.  7 — Some  of  the  waveforms  which 
may  be  produced  with  the  flexible  unit 
described 


OSCILLOGRAM  (a)  shows  a  double  ex¬ 
posure  of  a  triple  discharge  cxirrent.  To 
produce  this  wove  the  following  program 
of  discharge  tube  firing  was  chosen;  tubes 
3.  6.  4.  6,  5  and  6.  It  will  be  noted  that 
"artificial"  delay  was  interposed  between 
successive  discharges.  This  wave  was 
produced  using  the  rotary  timer.  The 
lower  trace  is  a  60-cycle  timing  wave 

OSCILLOGRAM  (b)  illustrates  on  o-c 
preheating  current  followed  immediately 
by  a  single  condenser  discharge  increment. 
It  will  be  noted  that  a  short  delay  has 
been  interposed  between  preheat  and 
welding  current  to  insure  that  the  con¬ 
denser  is  not  discharged  into  the  supply 
lines.  The  upper  trace  shows  pressure 
of  the  welding  electrodes.  The  lower 
trace  is  a  60-cycle  timing  wave 

OSCILLOGRAM  (c)  illustrates  the  applica¬ 
tion  of  a-c  annealing  current 
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Front  Tiew  of  transmitter  built  by 
Harrey  Radio  Laboratories.  Inc..  Cam¬ 
bridge,  Moss.  All  controls  are  on  re¬ 
cessed  panel  near  seated  operator's 
eye-loTel.  meters  slope  downward  be¬ 
hind  protectiTe  glass,  final  amplifier 
and  power  supply  tubes  may  be  ob- 
serred  through  windows  and  are 
readily  removable 


Rear  view  of  final  r-f  amplifier  chassis. 
Four-section  antenna  tuning  capacitor 
(top),  similar  tank  tuning  capacitor 
(center)  and  grid  tuning  capacitor  (bot¬ 
tom)  are  operated  from  the  control 
panel  by  chains  and  sprockets.  R-f 
choke  lacks  are  visible  between  an¬ 
tenna  and  tank  capacitors.  Antenna 
and  tank  coils  plug  in  from  the  front 


500-WATT  CW 
TRANSMITTER 


Radio  telegraph  equipment  of  rugged  construction  and 
straightforward  overall  circuit  design  contains  a  nuniher 
of  individually  simple  hut  collectively  important  electrical 
and  mechanical  features  which  facilitate  operation  and 
maintenance  by  relatively  inex|)erienced  personnel 


OINT-TO-POINT 


radio  tele- 
t  graph  transmitters  of  rugged 
construction  and  medium  power,  cov¬ 
ering  a  wide  frequency  range  and 
designed  along  straightforward  lines 
which  permit  them  to  be  operated 
and  maintained  by  relatively 


inex¬ 
perienced  personnel,  are  in  consid¬ 
erable  demand. 

The  500-watt  rig  pictured  here  is 
typical  of  this  class  of  equipment, 
tuning  from  1,500  to  30,000  kc  in 
five  liands. 


construction  being  similar  to  that  be  covered  is  avoided  by  inserting 
of  variables  u.sed  in  high-quality  jumpers  between  tube  anode  jacks 
shortwave  receivers.  Plug-in  coils  and  jacks  which  select  suitable 
are  equipped  with  jumpers  which  chokes  for  specific  frequency  ranges, 
select  individual  capacitor  sections.  Number  one  choke  jacks  are  used 
or  parallel  combinations  of  capacity,  for  operation  between  1.5  and  13.5 
giving  a  suitable  L/C  ratio  for  each  Me.  Number  two  jacks  are  used 
The  amplifier  util-  between  13.5  and  23  Me  and  between 
izes  a  conventional  push-pull  tank  28  and  30  Me.  Auxiliary  chokes  fur¬ 
nished  with  the  equipment  are  used 
a  pi  network  arrange-  as  jumpers  between  anode  jacks  and 
ment  when  operated  between  1.5  and  number  two  choke  jacks  in  the  range 
13.5  Me.  from  23  to  28  Me. 

Four  r-f  chokes  through  which  Although  it  is  not  obvious  in  the 


While  the  transmitter, 
considered  overall,  is  necessarily  con¬ 
ventional  in  design  it  is  felt  that  frequency  band, 
a  number  of  mechanical  as  well  as 
electrical  features  will  be  of  general  circuit  w’hen  operated  above  13.5  Me, 
interest.  converts  to 
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Hg.  2 — Exciter  circuit.  Master  oscillator.  Class  A  oxnpliiier  and 
"  r-ion  crystal  oscillator  and  second  ennplliier  schematics 


are  shown.  Voltage  is  removed  from  the  master  oscillator  and 
amplifier  when  the  transmitter  is  crystal  controlled 


Keying  is  accomplished  in  the 
.ithode  circuit  of  the  second  multi- 
!ier  stage.  It  is  handled  electroni- 
illy  by  passing  cathode  current  for 
is  stage  through  a  pair  of  paral- 
't‘(l  triodes,  swinging  the  grids  of 
H^se  tubes  sufficiently  negative  to 


cut  off  anode  current  when  the  key 
is  open  and  sufficiently  positive  to 
permit  them  to  pass  required  multi¬ 
plier  stage  cathode  current  when 
the  key  is  closed.  Key  clicks  and 
high  voltage  at  the  key  are  thus 
avoided.  Up  to  150  wpm  may  be 


814 

/OOa*-a*.'^  (Driver) 

Ih 


Exci-f-oii-ion 

control 


Voli-.  reg. 
grid  bias 


500 

^  (200wy 


3 — Driver  circuit.  Adjustment  of  the  potentiometer  permits  input  to  this 
stage  to  be  controlled  without  varying  tuning 


transmitted  with  good  output  circuit 
waveform. 

A  Mu-Switch  is  put  to  novel  use 
in  connection  with  a  Variac  auto¬ 
transformer  included  in  the  trans¬ 
mitter  to  provide  control  of  tube 
filament  and  heater  voltages.  A  con¬ 
ventional  time-delay  relay  prevents 
anode  voltages  from  being  applied 
until  tubes  are  w'armed  up  but  the 
switch  is  mechanically  linked  to  the 
adjustable  arm  of  the  auto-trans¬ 
former  in  such  a  manner  that  even 
after  the  time-delay  relay  operates 
anode  voltage  still  cannot  be  applied 
unless  the  arm  is  in  a  position  in¬ 
suring  the  application  of  voltage 
within  5  percent  of  rated  values 
to  tube  filaments  and  heaters. 

Not  automatic  in  operation  but 
interesting  circuit  provisions  never¬ 
theless,  are  front-panel  power  sup¬ 
ply  switches  which  permit  sub¬ 
normal  voltages  to  be  applied  to 
driver  and  final  r-f  amplifier  stages 
during  the  tune-up  period.  Once  all 
circuits  are  in  resonance  and  anode 
current  is  at  the  proper  minimum 
these  switches  may  be  snapped  to  the 
operate  position,  applying  normal  op¬ 
erating  voltages  with  the  assurance 
that  anode  current  will  not  run  wild 
and  shorten  tube  life. — w.  mac  d. 
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3.78  Me,  permitting  operation  on  a 
number  of  spot  frequencies  within 
the  1,500  to  30,000  kc  range  when 
succeeding  multipliers  are  properly 
tuned.  It  will  be  noted  that  the  tube 
used  as  a  crystal  oscillator  serves 
as  an  additional  buffer  following  the 
Class  A  buffer  described  in  the  pre¬ 
ceding  paragraph  when  the  master 
oscillator  is  in  use.  It  will  also  be 
noted  that  anode  and  screen  voltage 
supply  to  the  master  oscillator  and 
Class  A  buffer  stage  is  removed  by 
an  auxiliary  switch  arm  when  the 
crystal  spot  frequencies  are  in  use. 

Driver  and  Other  Features 

The  circuit  of  the  driver  stage 
immediately  preceding  the  final  r-f 
amplifier  is  shown  in  Fig.  3.  The 
chief  point  of  interest  here  is  the 
use  of  a  variable  voltage  divider  pro¬ 
viding  control  of  driver  excitation 
by  permitting  variation  of  the  volt¬ 
age  applied  to  the  anode  and  screen 
of  the  preceding  multiplier  tube. 
)ly  unit  stage.  Buffers  are  ordinarily  Class  The  divider  also  serves  as  a  stable 
Trange-  C  operated.  This  one  is  designed  for  source  of  screen  voltage  for  the 
Use  of  Class  A  operation,  the  idea  being  to  driver  itself.  Variation  of  second 
uit  pro-  minimize  changes  in  master  oscil-  multiplier  anode  and  screen  voltage 
lurce  of  lator  frequency  with  changes  in  (and  variation  of  first  multiplier 

ne  time  loading.  screen  voltage  by  similar  means) 

r  large  The  transmitter  also  contains  a  permits  adjustment  of  excitation 
er  pack  crystal-controlled  oscillator  which  without  upsetting  circuit  tuning, 

e  ordi-  may  be  operated  on  eight  funda-  which  would  occur  if  variable  capaci- 


Front  view  of  power  supply  units.  The 
filament  voltoge  control  Variac  at  the 
lower  right  is  operated  through  flexible 
shafting  from  the  front  panel 


Top  view  of  exciter  cose.  Section  at  left 
contoiiM  master  oscillator  circuit.  Section 
at  right  contains  master  oscUlotor  tube*. 
Class  A  amplifier  and  crystal  oscillator 


Oseillafors,  Buffer,  Multipliers 

Referring  to  Fig.  2,  the  trans¬ 
mitter  contains  a  master  oscillator 
continuously  tunable  from  1.5  to  3.8 
Me  which,  in  view  of  the  arrange¬ 
ment  of  subsequent  multiplier  stages, 
permits  operation  anywhere  in  the 
1,500  to  30,000  kc  range.  The  master 
oscillator  employs  electron  coupling, 
obtains  anode  and  screen  voltage 
from  a  regulated  power  supply  and 
is  built  within  a  shielded  compart¬ 
ment  which  is  itself  within  a  larger 
shielded  compartment  housing  other 
exciter  stages.  A  high  degree  of 
electrical  and  mechanical  stability 
is  inherent  in  the  design. 

The  master  oscillator  is  followed 
by  a  capacitively  coupled  buffer 


Fig.  1 — Final  r-f  amplifier  circuit.  Antenna 
and  tank  coil  plugs  automatically  select 
proper  L/C  ratios  for  each  of  five  bands. 
R-f  chokes  suitable  for  the  various  bands 
are  selected  by  moving  jumpers  between 
jacks 


Relays 


fled  form  a  sensitive  relay  of  bal¬ 
anced  armature  (center  pivoted)  de¬ 
sign.  Subsequent  discussion  would 
hold  true  equally  well  for  any  other 
design  provided  the  same  definitions 
are  used.  Any  relay  is,  of  course,  a 
device  for  comparing  a  variable  (the 
input  current)  with  a  constant  (the 
spring  force)  and  getting  an  effect 
dependent  on  which  of  these  is 
greater.  The  input  current  is  trans¬ 
lated  into  magnetomotive  force  by 
means  of  an  electromagnet.  When 
the  magnetically  permeable  arma¬ 
ture  is  placed  in  the  field  of  this 
magnet  in  any  position  similar  to 
that  shown,  this  magnetomotive 
force  is  translated  into  a  mechanical 
force  acting  on  the  armature  in  the 
form  of  a  torque  opposite  in  direc¬ 
tion  from  that  of  the  spring.  The 
spring  force  in  the  figure  is  shown 
by  the  curved  arrow.  In  any  given 
^mition  of  the  armature  this  torque 
due  to  magnetism  is  a  function  of 
the  current  in  the  coil.  Any  electri¬ 
cal  engineer  is  familiar  with  the  laws 
governing  this  phenomenon,  in  that 
the  force  also  depends  on  the  per¬ 
meability  of  the  iron  circuit  as  de¬ 
termined  by  the  particular  gaps  at 
the  moment.  He  will  need  only  to  be 
reminded  of  the  effect  of  these  laws 
as  applied  to  the  adjustment  and  op¬ 
eration  of  the  relay. 

In  any  given  position  of  the  arma¬ 
ture  this  magnetic  torque  will  equal 
the  spring  torque  at  a  certain  value 
of  input  current.  At,  or  above  this 
value,  if  the  armature  is  free  to  ro¬ 
tate  in  such  a  direction  it  will  rotate 
as  from  the  solid  to  the  dotted  posi¬ 
tion  in  the  drawing. 

But  now  having  swung  toward  the 
magnet,  the  armature  has  shortened 
the  air  gap  in  the  magnetic  circuit, 
thereby  increasing  its  permeability 
and  likewise  the  torque  acting  on 
the  armature  which  is  now  a  differ¬ 
ent  and  greater  function  of  the  mag¬ 
netomotive  force  (or  ampere  turns) 
in  the  oil;  the  response  of  the  relay 
to  the  omparison  between  coil  cur¬ 
rent  a  a  variable  and  spring  ten¬ 


DetaiU  of  a  relay  of  the  type  described 


sion  as  a  constant  will  now  be  on  a 
different  basis. 

As  the  input  current  is  decreased, 
before  the  spring  torque  can  again 
equal  the  magnetic  torque  and  take 
control,  restoring  the  armature  to 
normal  position  (relay  de-energiz¬ 
ing)  it  will  be  necessary  to  reduce 
the  input  current  considerably  be¬ 
low  the  value  at  which  the  relay  en¬ 
ergized.  It  can  easily  be  seen  that 
this  is  true  even  if  the  effect  of 
hysteresis  or  retentivity  in  the  iron 
magnetic  materials  is  negligible. 

The  difference  between  the  value 
of  input  current  at  which  the  relay 
will  energize  and  that  at  which  it 
will  de-energize  is  known  as  the  op¬ 
erating  differential.  It  is  often  de¬ 
scribed  by  the  percentage  of  the 
former  represented  by  the  latter. 

It  is  not  difficult  to  see,  even  if 
one  were  not  previously  conscious 
of  the  fact,  that  the  operating  dif¬ 
ferential  must  be  some  sort  of  func¬ 
tion  of  the  amount  of  motion  per¬ 
mitted  the  armature  as  compared 
with  its  original  position.  While  in 
theory  this  function  can  easily  be 
derived,  in  practice  its  exact  ex¬ 
pression  has  little  importance,  par¬ 
ticularly  as  many  factors  of  relay 
design  operate  to  destroy  its  sim¬ 
plicity.  The  generalization  which  is 
important  is  that  roughly  speaking, 
and  again  referring  to  the  drawing, 
the  greater  the  difference  between 
the  gap  represented  by  Gs  and  that 
represented  by  G,  the  greater  will 
be  the  operating  differential.  Con¬ 
versely  the  nearer  unity  approached 

by  the  .expression  — ,  the  nearer 
J  *  G  If 

the  de-energizing  current  will  ap¬ 
proach  to  100  percent  of  the  ener¬ 
gizing  current. 


Three  Basic  Adjustments 

The  operation  of  the  three  basic 
adjustments  provided  on  a  sensitive 
relay  can  now  be  made  clear.  In  the 
first  place  they  are: 

A.  Amount  of  spring  tension. 

B.  Position  of  normally  closed 

contact. 

C.  Position  of  normally  open  con¬ 

tact. 

If  we  assume  a  constant  setting 
of  spring  tension  (controlled  by 
turning  stud  .4),  it  will  be  seen  that 
the  position  of  normally  closed  con¬ 
tact  B  defines  the  normal  position  of 
the  armature,  and  hence  by  defining 
normal  conditions  in  the  magnetic 
circuit,  the  position  of  contact  B 
controls  the  value  of  input  current 
at  which  the  relay  will  energize.  To 
be  emphasized  is  the  fact  that  the 
setting  of  the  normally  open  contact 
C  has  absolutely  no  effect  on  this 
value. 

On  the  other  hand,  we  can  see  that 
the  setting  of  contact  C  determines 
conditions  in  the  magnetic  circuit 
when  the  relay  is  energized  by  limit¬ 
ing  the  rotation  of  the  armature 
toward  the  magnet.  The  movement 
starting  with  armature  resting 
against  this  contact  is,  of  course, 
de-energizing.  Therefore  the  posi¬ 
tion  of  contact  C  controls  the  value 
of  input  at  which  the  relay  will  de¬ 
energize.  In  this  case  it  is  to  be 
noted  that  contact  B  has  no  effect 
whatever  on  the  de-energizing  value. 

The  setting  of  the  spring  obviously 
affects  both  values,  an  increase  in 
tension  requiring  more  input  to  en¬ 
ergize  the  relay,  and  permitting  the 
relay  to  de-energize  at  a  value 
greater  than  before.  It  will  appear 
that  at  widely  different  settings  of 
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IN  the  course  of  recent  months  it  speak  of  I'elays  as  “energizing”  (on 

has  become  increasingly  evident  By  R.  T.  FISHER  a  high  input)  and  “de-energizing" 

that  many  engineers  engaged  in  the  cmc}  Knyimer  (on  low  input).  We  shall  refer  to 

design  and  production  of  electronic  contacts  as  “normally  closed”  or 

control  equipment  wherein  use  is  “normally  open”  in  the  de-energized 

made  of  sensitive  relays  would  be  state.  A  relay  may  of  course  have 

aided  considerably  in  their  work  by  which  their  action  must  discrimin-  both.  Even  when  it  does  not  have 
more  familiarity  with  the  principles  ate,  namely  with  and  without  input  both  contacts,  the  one  which  is  ab- 
by  which  such  relays  are  adjusted,  current,  it  is  often  required  of  a  sent  must  be  replaced  by  a  “stop” 
These  principles  deal  with  phe-  sensitive  relay  that  it  discriminate  limiting  armature  travel  in  that  di- 
nomena  so  simple  as  hardly  to  merit  precisely  as  to  amount  of  input  cur-  rection,  and  for  purposes  of  dis- 
consideration  as  problems  of  electri-  rent,  where  the  latter  is  continuously  cussing  adjustment,  it  will  be  con- 
cal  engineering;  yet,  perhaps  be-  variable,  as,  for  example,  in  the  venient  to  refer  to  this  stop  as  a 
cause  of  that  very  fact,  or  because  anode  or  cathode  circuits  of  high  contact, 
of  their  not-quite-so-obvious  inter-  vacuum  tubes. 

relationships,  w^e  have  found  that  a  Under  these  conditions  the  basic  *«lay  Design 

good  deal  of  work  is  being  done  in  requirement  is  that  a  switch  be  op-  Before  attempting  to  outline  a 
the  dark.  erated  when  a  varying  control  cur-  process  for  adjusting  relays  which 

rent  reaches  an  arbitrarily  fixed  takes  into  account  all  possible  re¬ 
value.  In  some  cases  the  relay  has  quirements,  it  will  be  well  to  discuss 
to  perform  a  function  when  the  in-  the  relationships  determining  the 
put  reaches  a  predetermined  high  characteristics  of  a  relay.  Lack  of 
level;  in  others  the  desired  function  precise  understanding  of  the  distinct 
occurs  when  the  input  drops  below  a  function  and  effect  of  each  of  these 
certain  point,  and  in  still  others  both  three  is  the  root  of  most  difficulty 
the  high  or  “pull-in”  point  and  the  experienced  in  the  process  of  ad- 
low  or  “drop  out”  point  are  impor-  justment. 

tant.  To  avoid  confusion  we  shall  In  the  drawing  is  shown  in  simpli¬ 


fied  fon 
anced  ar 
sign.  Si 
hold  tru' 
design  p 
are  used 
device  fc 
input  cu 
spring  f 
depender 
greater, 
lated  ini 
means  o 
the  maj 
ture  is 
magnet 
that  sh 
force  is 
force  act 
form  of 
tion  froi 
spring  f 
by  the  c 
jmition 
due  to  r 
the  curn 
cal  engin 
governin 
the  forci 
meabilit} 
termined 
the  mom 
reminde( 
as  applie 
eration  c 
In  any 
ture  thif 
the  sprii 
of  input 
value,  if 
tate  in  s 
las  from 
tion  in  t 
But  n< 
magnet, 
the  air  j 
thereby 
and  like 
the  arim 
ent  and 
netomoti 
in  the  -e 
to  the  c: 
rent  a. 


Typical  Circait  Requirements 

Besides  the  obvious  difference  of 
greater  input  sensitivity,  sensitive 
relays  have  an  important  basic  dif¬ 
ference  from  most  other  relays  in 
the  character  of  the  operative  re¬ 
quirements.  Whereas  the  more  com¬ 
mon  types  of  relay  generally  operate 
under  just  two  conditions  between 


Using  paper  gage  to  set  normally  open  contact  gap 


Checking  contact  pressure  of  reloy  with  sensitive  torque  meter 
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the  spring,  identical  values  for  en¬ 
ergizing  and  de-energizing  currents 
could  be  secured  by  changing  the  ad¬ 
justment  of  the  contacts.  This  is 
perfectly  true,  the  choice  being  ■ 
made  in  terms  of  other  factors  as 
will  hereinafter  appear. 

One  other  adjustment  which  is 
normally  made  only  by  the  manufac¬ 
turer  is  the  size  of  the  air  gap  near¬ 
est  the  hinge  where  motion  of  the 
armature  is  small  and  where  forces 
developed  by  magnetism  have  not 
been  considered.  These  forces  may 
well  be  neglected  because  of  their 
small  moment-arm  about  the  hinge. 
The  width  of  this  gap  however,  has 
just  as  great  an  effect  on  the  per¬ 
meability  of  the  magnetic  circuit, 
and  hence  on  the  torque  produced 
in  the  armature,  as  the  other,  or 
working  gap.  Under  ordinary  cir¬ 
cumstances,  therefore,  it  is  made  as 
small  as  possible  without  interfering 
w'ith  free  movement  of  the  armature. 

Special  Application  Considerations 

The  process  of  compromise  neces¬ 
sary  in  working  out  the  best  relay 
adjustment  for  various  conditions 
can  be  most  readily  examined  in  the 
light  of  specific  requirements  and 
the  expedients  by  which  they  have 
been  satisfied. 


One  manufacturer  specified  a  re¬ 
lay  with  a  5000-ohm  coil  to  energize 
at  4  ma.  As  sensitive  relays  go,  that 
is  a  relatively  large  amount  of  in¬ 
put.  But  wait  a  minute!  It  must 
operate  with  a  differential  of  only 
0.2  ma  or  about  “95  percent  drop 
out.”  As  the  relay  was  for  use  in 
aircraft  radio  equipment  it  would 
be  subject  to  more  or  less  severe 
vibration ;  on  the  other  hand  its 
“load”  was  a  high  impedance  circuit 
such  that  if  under  vibration  the  av¬ 
erage  resistance  of  the  contacts  as 
they  “broke”  for  minute  periods  of 
time  did  not  exceed  four  or  five 
ohms,  operation  was  satisfactory. 
The  contacts  were  normally  open, 
and  one  thing  which  could  not  be 
tolerated  under  vibration  was  the 
armature  closing  the  contacts  for 
fractional  periods  of  time  when  they 
were  supposed  to  be  open.  If  the 
armature  were  operated  close  to  the 
magnet,  its  motion  under  the  differ¬ 
ential  conditions  imposed  would  be 
microscopic  (in  terms  of  ratio  of 
gaps  to  operating  differential).  The 
most  minute  physical  distortion  of 
the  relay  parts  under  varying  ther¬ 
mal  conditions  might  close  the 
contact  gap  permanently.  If  the  arm¬ 
ature  were  operated  at  an  exagger¬ 
atedly  great  distance  from  the 


magnet,  the  spring  force  as  wAl  as 
the  magnetic  force  would  have  to  be 
so  small  as  to  cause  unreliable  •  dera¬ 
tion,  although  the  gap  would  bt  more 
appreciable.  The  compromise  inallv 
worked  out  provided  a  workii  g  air 
gap  of  about  0.030*  inch  with  about 
0.005  inch  at  the  hinge.  Arnature 
travel,  measured  at  the  contacts,  to 
give  required  differential  was  ap 
proximately  0.002  inch  with  0.0015 
inch  as  a  minimum.  The  setting  of 
the  spring  permitting  operation  un¬ 
der  these  conditions  resulted  in  a 
contact  pressure  with  the  relay  just 
energized  of  about  5  grams.  hard 
pointed  contact  used  against  an 
equally  hard  flat  disc  increased  the 
unit  pressure  developed  by  this  rela¬ 
tively  low  total  force.  Had  greater 
contact  pressure  been  desired,  the 
armature  would  have  bad  to  be 
operated  closer  to  the  magnet,  .sacri¬ 
ficing  more  or  less  of  its  0.002  inch 
travel. 

In  another  case  a  2000-ohm  relay 
was  required  for  aircraft  use.  It 
was  to  energize  at  4  ma  or  less  and 
de-energize  at  1.5  ma  or  more.  It 
w'as  to  operate  positively  under  con¬ 
ditions  of  extreme  vibration  and  to 
be  unaffected  by  severe  extremes  of 
pressure,  humidity,  and  temper¬ 
ature.  Through  costly  and  painful 


Third  step  in  adiusting  relay.  Setting  spring  lor  drop-out  at 
indicated  current 


Step  four — setting  normally  closed  contact  for  correct  pull-in  value 
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The  FlUxN 


Columbia  Broadcanting  Bystrm,  /m 
H Hit! nrrring  Depart m ent 
Nt'ic  York 


Control  box  ond  course-indicating  meter  ate 
located  next  to  wheel  when  installed  on 
shipboord 


Interior  riew  of  pickup  loop  (aboTe)  with 
completely  enclosed  loop  and  course  indi¬ 
cator  ready  for  installation  (right) 


IN  restricted  waters  the  magnetic 
field  surrounding  a  loaded  subma¬ 
rine  power  cable  may  be  used  very 
effectively  as  an  aid  to  navigation. 
This  fact  is  of  particular  importance 
in  places  where  there  is  occasional 
heavy  fog  and  water  traffic  must  be 
maintained. 

Recently,  one  of  the  largest 
broadcast  transmitters  in  the  United 
States  was  erected  on  a  small  island 
in  a  region  which,  at  intervals  dur¬ 
ing  certain  months  of  the  year,  be¬ 
comes  totally  obscured  in  dense  fogs 
of  long  duration. 

For  efficient  operation  in  all 


weather,  a  transmitter  so  located 
requires  regular  and  dependable 
ferry  service.  Primary  power  is  sup¬ 
plied  to  this  island  by  means  of  two 
heavily  armored  polyphase  subma¬ 
rine  cables,  only  one  of  which  is 
loaded  at  any  time.  Since  the  route 
used  in  laying  the  cables  is  approxi¬ 
mately  coincident  with  the  course 
charted  for  the  ferry,  a  sound  prac¬ 
tical  basis  was  established  for  devel¬ 
opment  of  the  “flux  navigator.” 


General  principles 

Each  power  cable  is  routed  in  a 
separate  channel  leading  to  the  island 
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and  each  channel  is  sufficiently  deep 
at  mean  low  water  to  permit  small 
boat  navigation  with  safety. 

The  flux  of  the  magnetic  field  sur¬ 
rounding  the  loaded  cable  generates 
an  e.m.f.  in  the  loop  circuit  of  the 
flux  navigator.  This  energy,  a  large 
component  of  which  is  180  cycles,  is 
then  amplified,  rectified  and  im¬ 
pressed  across  the  terminals  of  an 
indicating  meter.  In  effect,  this  de¬ 
vice  is  like  a  flux  meter  except  that 
it  is  designed  for  use  in  very  weak 
fields,  provides  an  audible  signal 
w'hen  and  if  needed  in  emergencies 
and,  being  mechanically  rugged,  is 
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[INaVIGATOR 

CBS  engineer  designs  electronic  navi- 
[irating  device  to  aid  W ABC’s  operating 
I  personnel  to  reach  island  on  which  trans¬ 
mitter  is  located,  even  in  severe  fog. 
Magnetic  field  from  cable  feeding  power 
to  broadcast  station  directs  route  of  vessel 


well  adapted  to  navigational  pur¬ 
poses. 

Experimental  runs  have  demon¬ 
strated  this  method  to  be  simple,  re¬ 
liable,  and  surprisingly  accurate. 
On  some  of  the  first  experimental 
tests  it  was  found  advisable  to  lo¬ 
cate  and  trace  each  submarine  cable 
fnim  the  island  to  the  splice  point  on 
:he  mainland.  The  information  so 
nbtained  has  been  prepared  in  map 

I  form  and  is  available  for  future 
reference. 

Single  loop  system 

The  essential  elements  of  a  single 
■P  system  are  shown  in  Fig.  1. 

(This  is  the  arrangement  which  is 
row  being  used  in  the  permanent 
luipment  on  board  the  boat.  In 
iKi^r.  1,  L  is  a  large  coil,  the  charac- 
>tic8  of  which  w’ill  be  explained, 
1-4  is  an  RCA  type  62-A  portable  am- 
['iiit  r  which  has  a  voltage  gain  of 
b*  decibels  and  M  is  the  volume  in- 
I'i'cator  which  is  conveniently  used  as 
course  indicator.  ’With  the  single 
p  system,  the  gain  through  the 
|;.rplifier  is  adjusted  so  that  “On 
iirso”  is  indicated  by  maximum 
-  tlt  i  tion  of  the  pointer. 

The  voltage  gain  required  for 
•I  '  r  cable  was  determined  by  ex- 
linient.  Gain  adjustments  are  not 
iHical  and,  in  general,  depend  upon 
I’e  topography  of  the  ocean  floor 
:ch  naturally  determines  the  spac- 
c  between  the  loaded  cable  and 
[i'  kiip  coil. 

The  magnetic  field  intensity  (H) 

*  ‘'  es  directly  with  current  and  is 
versely  proportional  to  distance, 


General  view  of 
WABC'e  tower  ond 
transmitter  house  on 
Columbia  Island,  with 
landing  pier  in  lower 
left  comer 

Fig.  1 — Diagram  of  ar¬ 
rangement  of  flux  nori- 
gator  equipment  using 
a  single  pickup  loop. 
Vessel  is  guided  by 
steering  for  maximum 
meter  deflection 

Fig.  2  —  Diagram  of 
two-coil-pickup  flux 
naxigotor  capable  of 
proTiding  "Port  —  On 
Course  —  Starboard" 
indications 


FIG. I 


FIG. 2 


SO  that  as  the  boat  approaches  the 
cable  from  any  angle  the  field  intens¬ 
ity  at  the  loop  increases  and  there 
is  a  very  marked  increase*  in  meter 
deflection  as  the  boat  gets  within  a 
few'  feet  of  the  cable. 

For  the  greater  part  of  the  total 


•  The  meter  reading  rednees  from  full 
seale  to  half  senle  for  a  deviation  from  tlie 
course  equal  to  the  depth  of  the  eahle. 


length,  the  cables  supplying  power 
lie  at  a  depth  of  15  to  30  feet  and,  in 
one  section,  the  cable  used  for  emer¬ 
gency  supply  lies  at  a  depth  of  50 
feet  at  mean  high  water.  It  becomes 
evident  that  the  sharpness  of  indica¬ 
tion  at  A/  for  a  given  cable  current 
will  depend  upon  the  depth  of  the 
water  at  any  point.  Since  readings 
on  the  meter  show  field  intensity 
iH)  only,  there  is  no  direct  indica¬ 
tion  of  the  “port”  or  “starboard” 
sense  and  there  is,  of  course,  the  ex¬ 
ceptional  possibility  of  making  a 
180-deg.  error.  The  lack  of  port  and 
starboard  indication  is  no  serious 
disadvantage,  however,  because  the 
meter  pointer  can  deflect  to  maxi¬ 
mum  only  when  directly  over  the  ca¬ 
ble  and  the  boat  is  steered  for  maxi¬ 
mum  deflection  w  ith  perhaps  a  con¬ 
tinuous  slight  weaving  along  the 
course. 
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Quite  naturally,  the  first  consider¬ 
ation  in  the  design  of  flux  navigat¬ 
ing  apparatus  must  be  given  to  the 
nature  and  extent  of  the  flux  avail¬ 
able.  Means  were  unavailable  for 
measuring  the  field  strength  m 
gausses.  Field  strength  can  be  cal¬ 
culated  quite  readily  under  more 
nearly  ideal  conditions.  However, 
in  the  present  instance  the  polyphase 
submarine  cables  are  heavily  ar¬ 
mored  in  metal  and  are,  of  course, 
completely  submerged  in  a  semi-con¬ 
ducting  medium,  so  that  actual  con¬ 
ditions  were  far  from  ideal. 


Fig.  3 — Exp«riin*ntal  sat-up  for  determining  aficct  of  appreciable  body 
of  water  between  power  cable  and  pickup  coil  in  non-magnetic  Tessel. 
Fig.  3A  (left) — Low  tide  conditions.  Fig.  3B  (right)  Water  at  high  tide 


Eiperimental  Tests — Equipment  Design 

In  view  of  the  above,  it  was  de¬ 
cided  to  test  the  field  available  by  a 
more  practical  and  direct  approach. 
An  impregnated  coil  was  arranged 
as  in  Fig.  3A.  It  was  fixed  in  height 
and  plane  and  connected  to  a  suitable 
voltage  amplifier  with  output  indi¬ 
cation.  In  this  position  (tide  out) 
the  intervening  space  consisted 
mostly  of  air  and  the  output  voltage 
was  then  noted.  As  the  tide  rose  and 
eventually  submerged  the  coil  (as  in 
The  single  loop  system  appears  to  balanced  rectifiers,  is  the  same  and  Fig.  3B)  the  output  voltage  was 

noted  and  found  to  have 


Fig.  4 — By  orienting  the  pickup  loop  in  a  Tertical  plane,  ignition  and  engine 
noise  is  reduced  to  a  minimum;  pickup  from  power  cable  is  a  maximum 


be  the  simplest  practical  arrange-  the  unbalance  current  in  the  bridge 
ment  for  detecting  and  navigating  is  zero.  The  meter  then  reads  on 
the  cable  and  requires  no  special  course.  Any  movement  of  the  boat  be  expected  since  both  water  and 
knowledge  for  its  operation.  out  of  the  vertical  cable  plane  re¬ 

sults  in  a  voltage  difference  across 
Balanced  loop  system  terminals  of  L,  and  L.  and  an 

To  provide  direct  “Port — On  unbalance  current  flows  in  the  bridge 
Course — Starboard"  indication,  an  circuit. 

equipotential  or  balanced  loop  sys-  The  direction  of  current  flow'  pro- 
tem  was  designed  but  experimental  vides  direct  reading  of  the  sense  of 

development  has  not  yet  been  com-  deviation,  i.e.,  a  movement  of  the 

pleted.  This  system  is  shown  in  the  boat  to  the  left  or  right  of  the  verti-  The  magnetic  field  around  a  long 

block  schematic  of  Fig.  2.  cal  cable  plane  will  cause  correspond-  straight  conductor  which  carries  cur- 

When  the  induced  voltages  in  L,  ing  movement  of  the  meter  pointer  rent  may  be  considered  as  having  an 
and  La  are  equal  (regardless  of  phase  to  port  or  starboard.  This  statement,  undistorted  field  of  concentric  cir- 
relationship)  the  meter  M  reads  “On  of  course,  holds  true  only  when  the  cles.  The  magnetic  field  intensity  H 
Course.”  The  on  course  condition  boat  operates  within  a  rather  lim-  from  such  a  conductor  may  be  ob- 
prevails  only  when  the  longitudinal  ited  area  of  the  useful  field  and  tained  from  thh  expression,** 
axis  of  the  boat  is  in  the  vertical  where  there  is  still  enough  input  h  =  02 1/r 

plane  of  the  cable.  Tw'o  induction  signal  to  keep  the  equipment  in  op-  where 

coils  are  used,  one  each  for  port  and  eration.  A  careful  search  for  refer-  ^  inteMity  in  lines  of  magnetic  force 

D6r  cni*# 

starboard  pickup.  Each  coil  feeds  an  ence  material  on  the  subject  of  flux  /  =,  current  in  amperes 

associated  amplifier  and  the  output  navigation  was  made  w'hile  experi-  r  *  distance  in  cm.  from  the" wire  to  point 

of  each  amplifier  is  fed  into  a  bal-  ments  w'ere  in  progress.  No  such  where  the  field  is  calculated, 

anced  vacuum  tube  rectifier  bridge  material  could  be  found.  As  a  result  example,  if  we  assume  a  long 

circuit  which  has  a  differential  type  of  the  experimental  w'ork,  how’ever,  straight  conductor  shielded  by  non- 
d-c  milliameter  for  the  unbalance  sufficient  data  has  been  accumulated  magnetic  material  carries  an  alter- 
indication.  to  permit  handling  of  the  design  nating  current  of  35  amperes  r.m.s. 

The  voltage  gain  through  Ai  is  in  a  straightforw'ard  manner.  if  the  surrounding  medium  has 

adjusted  for  equality  with  the  gain  The  practical  aspects  for  the  com-  ^  permeance  of  unity,  then  the  r.m.s. 

through  Ai.  When  the  boat  is  exactly  pleted  design  of  either  a  single  or  value  of  the  field  strength  H  at  the 


Approximation  of  Megnotic  Field 
Intensity  and  induced  E.M.F. 


(••  Permeability  of  sea  water  — Periueabiliy 
of  air=:1.0.) 
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.surface  with  a  cable  depth  of  15  ‘ 
feet  (457  cm.)  will  be  approximately 


10  X  457 


=  0.015  line/cm* 


In  this  instance,  the  extremes  of 
water  depth  vary  from  a  minimum 
of  12  feet  to  a  maximum  of  about  50 
feet.  The  extremes  of  H  are  about 
0.019  line/cm*  at  12  feet  and  0.004 
line/cm*  at  a  depth  of  50  feet.  On  the 
basis  of  these  approximations  which 
are  no  doubt  considerably  higher 
than  the  actual  field,  we  may  easily 
determine  the  induced  voltage  in 
the  loops  and,  hence,  therefrom  the 
voltage  ratio  or  decibels  of  voltage 
change  from  maximum  to  minimum 
water  depth. 

The  r.m.s  induced  voltage  is  found 
from  the  fundamental  expression  of 
the  alternating  current  generator 
and  is 

E.m.  =  2T/n  10* 

-  6.28/ n  0/10* 
where 

E  =*  induced  voltage,  in  volta, 

/  »  frequency  in  cycles  per  second , 

n  “  number  of  turns  of  the  loop,  and 

<t>  ™  total  lines  of  force  contained  in  area  of 
the  loop  and  is  equal  to  field  intensity 
H  times  the  loop  area  {H  X  x  r*). 
This  of  course  assumes  that  the  size 
of  the  loop  is  small  compared  with 
the  distance  from  the  cable. 

The  loop  designed  consists  of  1390 
turns  and  has  a  radius  of  12.7  cm. 
The  mean  area  is  =  3.14  x  12.7’ 
=  506  square  centimeters. 

For  a  cable  depth  of  12  feet, 

£,=■  (6.28  X 180  X  1390  X  (506  X0.0 19) /I O' 
=  (15.0  X  10*)/10» 

=  0.150  volt 

For  a  cable  depth  of  50  feet, 

Ei^  (6.28  X  180  X  1390  X  (506  X  0.0045) 
/lO* 

=  (358  X  10«)/10* 

=  0.035  volt 

The  ratio  of  the  voltages  from 
minimum  to  maximum  water  depth 


Fig.  5 — Electrical  constants  of  pickup  loop 

Fig.  6 — Block  diagram  arrangement  of  ele¬ 
ments  of  single  loop  flux  navigator 
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The  headphones  can  not  be  used  during  the  operation  of  the  navigator  as  a 
course  indicator.  They  offer,  however,  a  convenifnt  means  of  checking  the  operation  of 
the  set  and  of  picking  up  the  a.c.fie/d  at  distances  of  several  hundred  feet  from  the  cable 


Fig.  7 — Schematic  wiring  diagram  of  double  loop  flux  navigator  circuit 


in  decibels  may  be  expressed  as  20 
log.o  (£■. /£■,),  or 


A’«  =  20  logic  (1^) 


=  20  X  0.6434 
=  12.8  decibels 

This  appears  to  l»e  in  fair  agreement  with 
experimental  results. 

Orientation  of  Loop 

For  practical  reasons  it  has  been 
found  best  to  mount  the  pickup  loop 
in  one  fixed  position.  This  is  in  the 
vertical  plane  as  shown  in  Fig.  4 
and  corresponds  to  the  plane  of  maxi¬ 
mum  induction  when  the  boat  is 
traveling  in  the  vertical  cable  plane. 
In  this  position,  coupling  with  the 
ignition  and  electrical  circuits  of 
the  boat’s  gasoline  engine  is  at  min¬ 
imum  and  the  signal-to-noise  ratio 
is  very  high.  Shielding  or  electrical 
suppression  of  the  gasoline  engine 
has  been  found  unnecessary.  Since, 
however,  there  can  be  but  one  posi¬ 
tion  of  the  coil  at  any  point  in  the 
magnetic  field  for  maximum  induced 
voltage  (Fig.  4),  it  becomes  evident 
that  a  fixed  coil  is  at  best  a  compro¬ 
mise  in  the  interest  of  operating 
simplicity. 

A  loop  which  is  suited  for  low  fre- 

t  Mort'oroft.  .1.  H..  Exprrimrnlal 

Ettfjinterinn,  |>.  ‘Jl.  lO,*?!. 


quency  induction  experimentst 
should  have  a  large  open  field,  as 
many  turns  as  possible  and  a  low 
power  factor:  i.e.,  high  ratio  of  re¬ 
actance  to  resistance.  Flux  densities 
are  quite  low  and  losses  in  the  coil 
must  be  kept  at  a  minimum.  The 
problem  is  not  unlike  that  for  radio 
frequency  circuits. 

Experimental  Loop  Design 

A  loop  circuit  which  has  been 
found  satisfactory  is  shown  in  Fig. 
5.  The  coil  is  wound  of  No.  20  cop¬ 
per  wire,  has  a  diameter  of  30.5  cm, 
a  calculated  inductance  of  0.57 
henry,  a  reactance  of  644  ohms  and 
a-c  resistance  of  approximately  50 
ohms.  The  power  factor  is  0.08, 
When  shunted  with  1.4  jiif  the  cir¬ 
cuit  is  resonant  to  180  cycles. 

The  circuit  is  worked  at  resonance 
and,  since  /A't  and  jXr  cancel,  we  may 
solve  for  the  parallel  impedance  Z  = 
L/CR  which  gives  an  equivalent  im¬ 
pedance  around  8000  ohms. 

An  additional  number  of  turns 
might  have  increased  the  voltage 
pickup  but  would  also  have  increased 
the  noise  due  to  engine.  The  values 
of  L  and  C  used  have  been  found  to 
be  satisfactory  compromises. 

{Continued  on  page  178) 
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ELECTRON  MICROSCOPY 


Brief  history  of  the  development  of  the  elec¬ 
tron  microscope  leading  to  the  introduction 
of  the  General  Electric  instrument  with 
horizontal  electron  path;  with  electrostatic 
lenses;  with  simplified  operation 


Klrrtronict  Laboratory 
Henerul  Electric  Vompany 
Schenectady,  -V.  1'. 


inherent  in  them.  The  instruments 
must  next  be  made  available  to  and 
usable  by  the  workers  in  the  many 
branches  of  science  w’ho  wish  to  use 
electron  microscopes  as  tools  to  aid 
in  their  particular  problems  but  who 
do  not  feel  justified  in  taking  exces¬ 
sive  time  to  learn  to  operate  and 
service  complicated  instruments. 

In  spite  of  the  development  to 
commercialization  both  in  this  coun¬ 
try  and  abroad,  most  of  the  desiyn 
fundamentals  of  the  original  instru¬ 
ments  have  been  retained  in  princi¬ 
ple.  The  purpose  of  this  article  is  to 
describe  an  electron  microscope 
which  departs  radically  from  the 
type  of  instrument  which  has  nearly 
become  traditional.  This  new  micro¬ 
scope,  although  in  use  for  some  time 
in  the  General  Electric  Electronics 
Laboratory,  was  first  publicly  dem¬ 
onstrated  in  connection  with  the  first 
Symposium  on  Electron  Microscopy 
in  Chicago  in  November,  1942. 

Before  describing  the  instrument, 
it  will  be  well  to  discuss  briefly  the 
functions  which  all  microscopes  must 
perform  and  to  take  up  various  al¬ 
ternative  methods  for  carrying  out 
these  functions  electronically. 


Arrangement  of  the  microscope  ond  its 
auxiliaries 


The  history  of  any  development 
usually  can  be  broken  up  into 
periods  or  phases  in  which  the  ac¬ 
tivities  of  the  development  appear 
to  have  been  directed  toward  some 
specific  objective.  The  science  of 
electron  microscopy  is  just  conclud¬ 
ing  the  first  pha.se  of  its  history  and 

The.se 


is  starting  on  the  second, 
past  ten  years  or  so  have  seen  the 
birth  of  a  new  type  of  instrument 
and  its  development  to  the  point 
where  it  has  proven  its  worth  to 
society.  In  this  time  it  has  gradu¬ 
ated  from  the  class  of  devices  con-  manent  organization  of  electron 
ceived,  built  and  used  in  the  labora-  microscopists  was  recently  formed 
tory  by  one  individual,  to  the  status  at  a  meeting  in  Chicago  and  there  is 
of  a  commercial  instrument  available  every  evidence  that  this  infant  sci¬ 
on  the  market  and  capable  of  being  ence  will  grow  rapidly.  The  next  big  In  the  ordinary  glass  optical 
operated  efficiently  after  a  short  step  which  is  already  well  underway  microscope  using  a  tran.smission 
training  period  for  the  operator.  is  the  simplification  of  electi'on  type  object,  a  beam  of  light  rays  is 
There  is  no  doubt  that  the  electron  microscopy.  Both  the  instruments  caused  to  fall  on  the  object  or  .sam- 
microscope  has  made  a  place  for  it-  and  the  techniques  to  date  have  had  pie.  In  passing  through  the  object, 
self  and  is  “here  to  stay.”  A  per-  too  much  mystery  and  complexity  the  rays  are  deflected,  scattered  and 
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Diagram  of  ordinary  optical  microscope 
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Photograph  and  drawing  oboTo  show  the  essential  elements  oi  the  microscope 


General  Tiew  of  the  new  microscope 
showing  filament  and  high  voltage  con¬ 
trols  at  left.  Eyepiece  shown  is  removable 
for  substitution  oi  photographic  plate- 
holder 

absorbed  in  such  a  manner  that  the 
beam  leavinjr  the  sample  has  taken 
on  an  identity  characteristic  of  the 
object.  This  lijjht  beam  is  then 
gatliered  by  the  objective  lens  of  the 
microscope  and  magnified  in  such  a 
"ay  that  an  image  is  formed  in  a 


plane  suitable  for  further  magnifica¬ 
tion  and  observation  by  the  eye. 

The  average  microscope  of  this 
kind  is  limited  in  magnification  by  a 
number  of  items  including  lens  aber¬ 
rations,  illumination  difficulties,  suit¬ 
ability  of  object,  and  diffraction 
effects.  Time  has  seen  all  these  bar¬ 
riers  subjected  to  concentrated  attack 
and  the  best  instruments  combined 
with  good  technique  have  been  able 
to  achieve  magnifications  fairly  clovse 
to  the  diffraction  limit.  This  dif¬ 
fraction  limit  arises  as  a  result  of 
the  physical  size  of  the  light  waves. 
When  the  wavelength  of  light  is 
small  compared  to  the  object  we  are 
viewing  diffraction  can  be  ignored, 
but  as  we  attempt  to  view  smaller 
and  smaller  objects,  such  that  their 
l^hysical  size  approaches  the  wave¬ 
length  of  the  light  used,  the  phe¬ 
nomenon  of  diffraction  enters  and 
we  find  distortion  in  the  image.  A 
physical  explanation  of  the  phenom¬ 
enon  is  rather  difficult  although  it 
can  be  treated  thoroughly  mathe¬ 
matically.  Under  these  conditions, 
however,  light  is  set  in  interference 
with  itself  to  give  rise  to  a  phenom¬ 
enon  known  as  diffraction,  and  this 
is  one  of  the  limitations  in  obtaining 
accurate  magnified  images.  Gener¬ 
ally,  the  wavelength  of  light  u.sed 
limits  useful  optical  magnifications 
to  roughly  1000  diameters. 

That  electrons  have  associated 


with  them  a  wavelength  depending 
upon  the  potential  A^ith  which  they 
are  accelerated  was  predicted  about 
20  years  ago  by  de  Broglie,  and  es¬ 
tablished  a  few  years  later  by  Davis¬ 
son  and  Germer.  That  electric  and 
magnetic  fields  can  be  arranged  to 
react  with  electrons  in  ways  analo¬ 
gous  to  the  action  of  glass  lenses  on 
light  rays  was  recognized  and 
studied  by  Busch  in  1926. 

Since  for  commonly  used  voltages 
these  electron  wavelengths  are  very 
small  compared  to  light  wavelengths, 
it  was  natural  that  electron  optics 
would  be  used  as  soon  as  possible  to 
push  back  the  limits  to  microscopy. 

Early  work  consisted  of  emission 
studies'  using  tubes  similar  to  ordi¬ 
nary  cathode-ray  tubes  with  some 
changes  in  electron  gun  and  lens  ele¬ 
ments.  The  construction  of  an  actual 
electron  microscope  for  studying  a 
variety  of  different  samples  in 
transmission  presents  an  array  of 
problems  similar  to  those  in  ordi¬ 
nary  microscopy.  Instead  of  internal 
illumination,  a  source  of  accelerated 
electrons  under  control  must  be  pro¬ 
vided.  If  desired,  the  beam  is  con¬ 
densed  between  source  and  object, 
although  as  in  ordinary  microscopy, 
this  may  not  be  necessary.  An  object 
stage  or  manipulator  must  be  pro¬ 
vided.  The  proper  preparation  of 

•  Kxaiii|>l)>s  Ilf  this  t'lirly  work  may  ho  soon 
on  naRo  of  Ki.ki  iiioMrs.  Soiiti-mlior  r.*.”,;} 
— The  Editor. 
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Formrar  replica  of  metalloqraphic  speci¬ 
men  of  1.1  percent  carbon  steel.  X  4000 


Section  of  wing  of  mosquito  magnified 
100  times.  At  bottom  ore  the  "feathers" 


the  object,  always  a  critical  problem 
in  the  higher  magnifications  with  an 
ordinary  microscope,  is  even  more 
critical  with  the  still  higher  magni¬ 
fications  of  the  electron  microscope 
and,  in  addition,  the  problem  of 
“electron  transparency”  is  encoun¬ 
tered.  In  preparing  the  specimen  its 
thickness,  usually  in  the  order  of  a 
tenth  of  a  wavelength  of  light,  must 
be  balanced  against  the  penetrating 
power  of  the  electrons. 

After  the  electron  beam  has  trav¬ 
ersed  the  object,  taking  on  informa¬ 
tion  just  as  did  the  light  beam  in 
the  glass  optical  microscope,  this 
electron  beam  must  be  accurately 
magnified  to  the  desired  degree  and 
the  final  step  consists  of  converting 
the  information  in  the  electron  beam 
into  something  visible  to  the  eye. 
This  is  usually  done  by  fluorescent 
screens,  or  photography,  or  a  com¬ 
bination  of  the  two. 

Although  the  electron-optical  chain 
of  events  is  similar  to  the  optical 
chain  in  the  ordinary  microscope, 
further  complications  must  be  con- 


FormTor  replica  of  metallogrophic  speci¬ 
men  of  carbonyl  iron.  X  3000 


Electron  micrograph  of  "feather"  of  mos¬ 
quito  wing  X  2500 


sidered.  For  instance,  a  pre-requisite 
to  the  use  of  electrons  is  a  good 
vacuum.  This  means  that  the  speci¬ 
men  must  be  inserted  into  and  re¬ 
moved  from  the  vacuum  chamber. 
Any  motion  of  the  specimen  or  of 
any  of  the  microscope  parts  must  be 
done  by  remote  control.  A  complete 
vacuum  pumping  system  is  thus  part 
of  the  instrument.  Although  elec¬ 
trons  having  very  low  velocities  (a 
few’  volts)  have  a  satisfactorily  short 
wavelength,  it  has  been  found  desir¬ 
able  to  use  voltages  of  from  15  kv 
to  100  kv  to  obtain  satisfactory 
penetrating  power  and  brightness  of 
the  fluorescent  screen;  to  date,  most 
microscope  workers  have  found  40 
kv  to  60  kv  to  be  most  useful.  In 
addition  to  the  elemental  microscope 
structure,  the  complete  microscope 
has  a  vacuum  pumping  system  and 
its  attendant  restrictions,  and  a  high- 
voltage  pow’er  supply  w  ith  the  prob¬ 
lems  that  go  with  it. 

Development  of  Practical  Microscopes 

The  first  workers  in  electron 


microscopy  were  concerned  mostly 
with  arranging  the  electron  optics 
in  such  a  way  as  to  get  result-^. 
Weight,  compactness,  and  conve.’i- 
ience  probably  were  not  considered 
to  any  extent.  This  first  work  was 
done  in  Europe  in  the  early  1930’s. 
The  instruments  were  usually  7  to 
10  feet  high  and,  the  pumping  sy.s- 
terns  and  power  supplies  were  auxil¬ 
iary  equipment  usually  segregated 
from  the  microscope  proper.  The 
optical  axis  was  vertical,  the  elec¬ 
tron  gun  being  at  the  top  and  the 
fluorescent  viewing  screen  at  the 
bottom.  In  the  early  models,  the 
whole  microscope  tube  had  to  be 
opened  to  air  to  place  specimens  in 
the  stage  or  to  insert  photographic 
plates  in  the  path  of  the  beam,  this 
being  the  method  of  photography 
used.  Preliminary  insertion  cham¬ 
bers  w’ere  soon  added,  however,  for 
both  specimen  and  photographic 
plate  insertion.  By  means  of  these 
modifications  the  object  to  be  placed 
in  the  microscope  is  first  inserted  in 
the  chamber  which  is  closed  and  ex¬ 
hausted.  An  inner  gate  is  then 
opened  and  the  object  moved  into 
position — all  by  remote  control — 
without  affecting  the  main  vacuum. 
These  preliminary  chambers  require 
additional  pumping  capacity,  of 
course. 

Follow’ing  the  same  general  struc¬ 
ture  as  established  in  Europe,  Hall, 
Prebus  and  Hillier  at  the  University 
of  Toronto  completed  the  first  North 


Cutaway  viaw  of  the  electrostatic  unipo- 
tential  electron  lens 
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American  instruments  in  the  years 
1935  to  1940. 

Shortly  thereafter,  RCA  made 


Essential  electron-optical  parts  oi  the  G-E  instrument 


aneed  against  simplicity  of  manu¬ 
facture;  the  economic  factor  is  quite 
important  in  making  available  to  the 
largest  possible  group  of  workers 
the  best  possible  extension  in  mag¬ 
nification  over  ordinary  optical  mi¬ 
croscopes. 

A  survey  of  much  of  the  electron 
microscope  work  being  carried  on 


Details  oi  specimen  holder  showing  lerer  actuated  by  tierods  to  eyepiece 
snd  oi  instrument.  Pocket  watch  giees  idea  oi  size  oi  the  specimen  holder 
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VIBRATORS 


Vibratory  packeri  tuch  as  these  electro-magnetic  devices  built 
by  Syntron  may  be  pressed  into  service  for  testing  parts  and  even 
complete  electronic  assemblies.  Amplitude  is  readily  rheostat- 
controlled  so  a  reasonable  degree  of  flexibility  is  obtainable 


This  motor  driven  fatigue  tester  made  by  All  American  Tool 
produces  vibration  by  simple  harmonic  motton.  Displacement  li 
adjustable  up  to  inch  and  frequency,  variable  between  10 
and  60  cps.  is  indicated  by  on  electric  tachometer 


COMPONENT  PARTS  used  in  much 
of  today’s  electronic  equipment 
must  be  subjected  to  simulated  se¬ 
vere  field  conditions  during  design  if 
they  are  to  render  satisfactory  serv¬ 
ice.  It  is  necessary,  for  example,  to 
determine  precisely  how  much  vi¬ 
bration,  gravitational  pull  or  me¬ 
chanical  shock  relays  will  stand  and 
still  function.  The  effect  of  humidity 
near  the  saturation  point  upon  the 
insulation  of  transformers  and  the 
extent  to  which  corrosive  atmos¬ 
pheres  deteriorate  finishes  is  impor¬ 
tant.  Variation  in  the  characteris¬ 
tics  of  controls,  resistors  and  capaci¬ 
tors  at  temperature  extremes  has  to 
be  known.  Switches  and  other  parts 
incorporating  air  gaps  need  to  be 
tested  for  breakdown  at  low  pres¬ 
sures. 

Vibration,  humidity,  temperature 
and  pressure  test  generators  and 
chambers  are  thus  coming  into  uni¬ 
versal  use  in  electronic  equipment 
plant  laboratories.  They  are  also 
finding  widespread  application  as 
production  tools.  Component  part 


samples  may  be  checked  for  noisy 
connections  or  contacts  by  placing 
them  in  the  input  circuits  of  high 
gain  amplifiers  and  shaking  them 
violently  as  they  leave  the  assembly 
line.  Several  parts  out  of  every  new 
run  may  be  soaked  or  sprayed  in 
machines  which  deliver  humid 
weather  at  an  accelerated  rate  to  in¬ 
sure  uniformity  of  insulation  and 
finish.  Certain  components  may  be 


Typical  PARTS  Test 
SHAKE  ...  15  G's 
SOAK  .  .  .  salt-spray 
FREEZE,  .minus  70  deg.  F 
ROAST . . .  plus  200  deg.  F 
DECOMPRESS  . .  50.000  ft. 


pre-aged  by  cycling  them  between 
temperature  extremes,  close  mechan¬ 
ical  fits  may  be  obtained  by  contract¬ 
ing  inserts  in  refrigerators  before 
assembly  and  it  is  not  unusual  to  find 
manufacturers  repeating  adjust¬ 
ments  during  cyclic  runs  to  insure 
permanence  of  assembly  and  cali¬ 
bration.  Arcing  between  parts  at 
low  pressures  may,  similarly,  be 
checked  in  chambers  originally  pur¬ 
chased  for  design  work. 

There  are,  undoubtedly,  other 
methods  of  utilizing  devices  of  the 
type  under  discussion  as  production 
aids  as  well  as  additional  design  lab¬ 
oratory  applications.  These  must  be 
left  to  the  ingenuity  of  individual  en¬ 
gineers.  It  is  the  purpose  of  this  text 
to  present  an  overall  picture  of  com¬ 
mercially  available  equipment.  This 
is  done  by  discussing  the  features  of 
recently  introduced  test  apparatus 
and  by  including  additional  details 
concerning  machines  described  since 
the  spring  of  1942  in  the  New  Prod¬ 
uct  Department  of  Electronics. 
Still  other  machines  will  be  described 
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Generators  and  Chambers  i 


1 

I 

1  omponent  parts  used  in  much  of  today’s  electronic  equipment  must  be  subjected  to  | 

.Imiilated  severe  field  conditions  during  design  and  production  if  they  are  to  render  satis-  ji 

■  * 

actory  service.  Typical  machines  with  which  such  work  is  done  are  described  ' 
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in  the  columns  of  this  same  depart¬ 
ment  in  coming  months,  as  data  con 
cerning  them  is  obtained.  • 


Vibration  Generators 


Impact  testers,  devices  dropping 
a  padded  hammer  an  adjustable  dis¬ 
tance  onto  the  component  part,  or 
dropping  the  part  itself  an  adjust¬ 
able  distance  onto  a  pad,  have  been 
used  for  some  time  to  determine  the 
ability  of  equipment  to  withstand 
mechanical  shock.  Most  of  these 
have  been  built  by  plant  engineers  to 
fit  their  specific  needs  and  many  con- 


SALT-SPRAY  TESTERS 

ne  of  several  ealt-spray  apparatus  designs  suggested  by  the  Bureau  of  Stand- 
di  tor  rapidly  determining  the  resistance  oi  metals  and  other  materials  to 
rosion.  Complete  units  meeting  current  requirements  and  embodying  refine¬ 
ments  are  now  commercially  available 


LEFT.  .  .Corrosion  tester 
manufactured  by  Indus¬ 
trial  Filter  &  Pump.  It 
supplies  the  requisite 
saline  spray  and  is 
equipped  with  immer¬ 
sion  heaters  which  per¬ 
mit  the  solution  temper¬ 
ature  to  be  adjusted  be¬ 
tween  65  and  140  deg.  F 


RIGHT  .  .  .  Apparatus 
built  by  American  In¬ 
strument  floods  samples 
with  a  fine  sodium  chlo¬ 
ride  saturated  mist,  per¬ 
mits  hot  air  to  be  ap¬ 
plied  during  the  test  and 
also  includes  ultraviolet 
lamps  further  accelerat¬ 
ing  any  tendency  to 
corrode 
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be  tested  over  an  extremely  vide 
range  and  very  accurate  per  orm- 
ance  data  is  needed,  machine?  such 
as  one  built  by  All  Americai  Tool 
specifically  for  this  purpose  are  com¬ 
monly  used.  A  i-hp,  60-cycle,  split- 
phase  110-v  a-c  motor  drives  a  6  bv 
6  inch  test  table  through  a  system 
of  eccentric  pulleys  and  belts.  Parts 
weighing  up  to  10  lbs  can  be  i»olted 
incorporates 


to  the  table,  which 
drilled  holes  facilitating  mounting  of 
the  work.  Accessory  plates  which 
may  be  bolted  to  the  table  permit 
angular  tests  to  be  run.  Simple  har¬ 
monic  motion  is  generated  and  fre 
quency,  indicated  by  an  electric  tach¬ 
ometer,  is  continuously  variable 
between  10  and  60  cps  while  the  ma¬ 
chine  is  in  operation.  Displacement 
or  excursion,  adjusted  with  the  ma¬ 
chine  at  rest,  is  variable  up  to  i  inch. 
Maximum  testing  capacity  is  28  g’s, 
or  28  times  gravity. 

A  similarly  specialized  vibration 
tester  designed  by  Kurman  Electric 
but  not  at  present  commercially 
available  shakes  5-lb  parts  up 
high  as  30  g’s,  which  is  equivalent 
to  imparting  an  accelerating  forct 
of  150  lbs,  and  does  it  without  trans 
mitting  appreciable  vibration  to  th> 
table  or  bench  on  which  it  stand« 
The  part  to  be  tested  is  bolted  to  thf 
upper  tine  of  a  vibratory  fork,  out- 
of -phase  movement  of  the  lower  tine 
providing  inherent  balance.  Fre¬ 
quency, 
cps,  is  j 
versible 


TEMPERATURE  CHAMBERS 

TOP  LEFT  .  .  .  Chest  built  by  Revco.  one  oi  several  models  which  provide  temperatures 
between  ambient  and  minus  50  deg.  F  or  lower.  The  top  is  double  hinged,  for  partial 
or  complete  opening  during  tests 


BOTTOM  LEFT  .  .  .  An  industrial  unit  designed  by  Deepireese.  suitable  for  test 
temperatures  from  zero  to  minus  50  deg.  F.  By  cascading  such  units  temperatures  as 
low  os  minus  120  deg.  F  may  be  obtained 


TOP  RIGHT  .  .  .  This  cabinet,  made  by  American  Instrument,  maintains  temperatures 
between  zero  and  minus  90  deg.  F.  Another  model,  equipped  with  electric  heating 
units,  has  a  range  from  minus  90  to  plus  200  deg.  F.  Both  models  employ  dry  ice 


motor  which  drives  •  a 
threaded  shaft  and  moves  a  shorting 
bar  determining  the  length  of  the 
A  reed  tachometer  indi- 


.  Chamber  made  by  American  Coils.  Range  is  from  minus  67  to 
A  positive  system  oi  circulating  air  is  included  in  the  design 


BOTTOM  RIGHT  .  . 
plus  160  deg.  F. 


fork  arms, 

cates  operating  frequency.  The  fork 
driven  electro-magnetically  by  a 
set  of  coils  w’hich  are  mounted  in- 
Consisting  tegrally  with  the  shorting  bar.  Driv¬ 
ing  power  is  d.c.,  which  may  be  ob¬ 
tained  from  various  kinds  of  ex¬ 
ternal  power  supply  units,  and  b 


tinue  to  be  used  where  this  type  of  being  pressed  into  service  to  deter-  is 
test  is  specified  by  ultimate  compon-  mine  the  vibration  resistance  of  com 
ent  parts  users.  Vibration  tests  have,  ponent  parts  themselves, 
how’ever,  been  substituted  in  many  of  spring-insulated  metal  plates  up 
instances,  acceleration  and  reversal  to  30  by  30  inches  in  area,  driven  by 
of  direction  of  movement  producing  a-c  operated  electro-magnets,  these 
a  pull  many  times  that  of  gravity  particular  machines  have  a  degree  applied  to  the  coils  through  an  ad- 
which  shows  up  certain  defects  with  of  flexibility  suitable  for  some  tests  justable  set  of  interrupter  contact' 
greater  facility.  as  the  amplitude  of  vibration  is  and  a  slider  rheostat.  Amplitude 

Vibratory  packers  of  the  type  readily  controlled  by  inserting  a  variable  up  to  i  inch,  is  adjusted  b\ 
primarily  for  rheostat  in  series  with  the  supply  moving  the  slider  rheostat  and  is 
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made  by  Syntron^  *  .  _ 

shaking  down  small  manufactured  line.  By  measuring  the  amplitude  of  directly  indicated  in  A  inch  or  half-j 
items  so  that  they  occupy  a  mini-  platform  movement  and  applying  millimeter  steps  by  a  calibratici  j 
mum  of  space  in  shinDincr  cartons,  this  figure  to  the  more  or  less  fixed  "’edge  engraved  on  the  end  of  tb-j 

Applied  accelerating 
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force  is  showm  graphically  as  a  func¬ 
tion  of  frequency  and  amplitude  on 
a  chart  supplied  with  the  device. 
Until  quite  recently  relatively  few 
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manufacturers  of  electronic  equip¬ 
ment  have  owned  salt-spray  test  ap¬ 
paratus  suitable  for  rapidly  deter¬ 
mining  the  ability  of  materials  and 
nnisi  es  to  resist  corrosion.  Pre-war 
.  lacl  ines  were  almost  invariably 
iconstructed  by  engineers  in  plants 
with  a  particular  need  for  them  and 
examples  seen  in  the  field  appear  to 
be  mcMlelled  closely  around  sugges¬ 
tions  contained  in  the  National  Bu¬ 


reau  of  Standards’  letter  circular 
number  530. 

Salt-Spray  Corrosion  Tostors 

Current  test  requirements  are  in 
some  respects  more  severe  than  they 
were  at  the  time  the  Bureau  released 
its  circular  but,  in  the  main,  ideal 
test  conditions  visualized  then  con¬ 
stitute  a  good  guide.  These  called 


for  exposure  of  specimens  to  a  dense 
mist  or  fog  of  unchanging  composi¬ 
tion,  such  as  20  parts  by  weight  of 
sodium  chloride  and  80  parts  of  dis¬ 
tilled  water,  at  a  constant  tempera¬ 
ture  of  95  deg.  F,  for  100  hours.  The 
spray  or  mist  produced  by  several 
machines  described  in  the  circular 
was  invariably  formed  by  an  atom¬ 
izer  or  nozzle,  usually  consisting 
of  two  nipples  placed  at  right  angles 


TEMPERATURE  AND 
PRESSURE  CHAMBERS 

ABOVE  .  .  .  One  of  two  units  designed  by  Mobile 
Peir  ge  ration.  Temperature  range  is  from  minus 
ip  76  or  100  to  plus  158  deg.  F,  depending  upon 
requirements.  Pressure  may  be  adjusted 
be  ween  that  encountered  at  an  altitude  of  50.000 
and  30  lbs  per  sq.  in.  and  various  degrees  of 
humidity  are  provided 

li'GHT  .  .  .  Equipment  built  by  Kold-Hold  oper- 
"‘es  between  minus  75  and  plus  200  deg.  F,  with 
ranging  irem  that  at  the  location  of  the 
-nit  to  3  inches  of  mercury.  Humidity  may  be 
controlled  over  a  wide  range 

ABOV:  right  .  .  .  One  of  several  chambers 
ir.ade  by  Tenney  Engineering.  It  provides  test 
ten-.pe  res  between  minus  40  and  plus  150 
F.  Range  can  be  widened,  narrowed  or 
to  meet  special  requirements.  Available 
Pes-ures  range  from  atmospheric  to  the  equiv- 
cer'  of  50.000  ft.  or  more.  Virtually  complete 
:ontrol  of  humidity  is  provided 
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to  each  other.  Compressed  air,  sat¬ 
urated  with  moisture,  when  sent 
through  the  horizontal  nipple  in  such 
a  device,  tends  to  create  a  vacuum 
which  draws  solution  to  the  top  of 
the  vertical  nipple,  where  it  is 
atomized.  The  atomizers  employed 
were  either  made  of  glass  and  oper¬ 
ated  at  a  relatively  low  pressure  of 
from  10  to  15  lbs  per  square  inch  or 
were  made  of  hard  rubber  or  monel 
metal  and  operated  at  a  relatively 
high  pressure  of  from  25  to  50  lbs 
per  square  inch.  Cabinet  sizes  varied 
from  5  to  1,000  cubic  feet,  depending 
upon  the  nature  of  the  w’ork  to  be 
handled,  cabinet  size  being  relatively 
unimportant  so  long  as  the  fog  is 
sufficiently  dense  to  wet  uniformly 
all  surfaces  of  the  test  specimens. 
Large  cabinets  were  equipped  with 
several  atomizers.  It  was  pointed 
out  that  the  fact  that  air  pressure  is 
involved  gives  rise  to  directional 
effects.  To  prevent  spray  from 
impinging  upon  specimens  baffie 
plates  were  recommended.  Vents 
were  similarly  specified,  preferably 
conducted  outdoors,  and  designed  in 
such  a  manner  as  to  hold  cabinet 
pressure  constant. 

Details  of  one  particular  salt- 
spray  box  designed  by  the  Bureau 
are  shown  here  in  a  simplified  line 
drawing.  It  is  constructed  of  A  inch 
steel,  with  all  joints  welded,  and 
coated  both  inside  and  out  with  i 
inch  of  hard  rubber.  The  box,  it  will 
be  noted,  is  maintained  in  a  horizon¬ 
tal  position  and  a  dam  and  drainage 
system  provided  by  a  “V”  bottom. 
The  sump  in  the  front  is  of  sufficient 
size  to  allow  the  atomizers  to  be  di¬ 
rected  away  from  tjie  specimens  and 
against  the  front  of  the  box,  which 
thereby  serves  as  a  baffie  plate.  An 
inverted  bottle  containing  reserve 
solution  is  supported  over  the  well 
in  the  box  to  maintain  a  constant 
solution  level.  The  vent  is  located  in 
the  bottom,  toward  the  rear  of  the 
box  and  also  serves  as  a  drain  for 
spent  solution  as  it  is  connected  to 
an  exhaust  stack  as  well  as  to  the 
sewage  system.  The  tendency  is  for 
the  spray  to  pass  over  and  down  the 
specimens,  producing  a  uniform  at¬ 
tack.  Two  low  pressure  atomizers 
are  used  and  a  novel  feature  is  the 
elimination  of  cover  leakage,  en¬ 
countered  in  some  earlier  models,  by 
the  use  of  a  water  seal.  A  small  glass 
window  is  incorporated  in  the  cover, 
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Speed  with  which  test  chamber  conditions 
may  be  changed  is  important  when  both 
design  and  production  must  keep  in  high 
gear.  Illustrated  is  the  time-temperature 
curve  oi  one  efficient  unit.  Speed  is  also 
important  where  certain  field  conditions 
must  be  closely  simulated.  Another  test 
chamber  evacuates  air  to  the  pressure 
equivalent  of  50.000  ft.  in  TV's  minutes 


sealed  with  asphalt-asbestos  roofing 
compound,  permitting  observation  of 
the  density  of  the  fog  at  that  point. 
Designed  primarily  for  use  in  the 
Bureau’s  own  laboratories,  this  box 
does  not  incorporate  temperature 
control  as  it  was  built  to  be  used  in 
a  room  having  satisfactorily  con¬ 
stant  temperature. 

Complete  salt  spray  corrosion  test 
units  embodying  flexibility  necessary 
to  meet  widely  varied  specifications 
and  refinements  which  make  them 
easy  and  economical  to  operate  have 
recently  been  introduced  commer¬ 
cially  by  several  firms.  Industrial 
Filter  &  Pump,  for  example,  makes 
four  such  devices,  ranging  in  size 
from  24  in.  long,  by  15  in.  wide,  by 
30  in.  deep  to  48  in.  long,  by  26  in. 
wide,  by  36  in.  deep.  The  salt  water 
compartment,  with  atomizer  and 
spray  baffie,  occupies  an  area  10  in. 
long  and  18  in.  high  across  the  width 
at  one  end  of  the  bottom  inside  each 
cabinet,  leaving  the  remaining  space 
for  racking  long  test  pieces  the  full 
length  of  the  upper  part,  smaller 
items  to  be  tested  being  accommo¬ 
dated  in  the  lower  part  of  the  cham¬ 


ber.  Atomizers  incorporated  v  ithin 
these  machines  consist  of  glass  tubes 
supported  by  hard  rubber  hoiilers. 
Tips  are  adjustable  to  obtain  d*  sired 
spray  densities  and  when  received 
from  the  factory  are  pre-set  f(.r  op¬ 
eration  at  25  lbs  pressure.  A  con¬ 
ventional  gauge  indicates  operating 
pressure.  A  nickel  shield  or  baffle 
plate  is  provided.  Consumption  of 
salt  water,  supplied  from  built-in 
7-  to  11-gallon  tanks,  will  normally 
be  between  3  and  4  gallons  iter  24 
hours.  The  compressor,  suitable  for 
constant  duty,  is  driven  by  a  Jrhp 
motor.  The  entire  testing  cabinet  is 
lined  with  J-inch  thick  cured  vulcan¬ 
ized  rubber.  Angle  rests  and  remov¬ 
able  cross  pieces  from  which  work 
may  be  suspended  or  on  which  it 
may  be  supported  are  rubber  cov¬ 
ered.  A  groove  1  inch  wdde  and  j 
inch  deep  around  the  top  of  the 
cabinet,  when  filled  with  water,  pro¬ 
vides  a  leakproof  seal.  A  1,000-watt 
immersion  heater  suitable  for  opera¬ 
tion  on  single-phase  current  is  in¬ 
cluded  close  to  the  bottom  of  the  salt 
water  compartment  and  permits  so¬ 
lution  t«!5©«atuH*s  fei 


I  TIGHTLY 


a  temperature  control  bulb  in  com¬ 
bination  with  a  thermostat  auto¬ 
matically  maintains  temperatures 
within  plus  or  minus  2  degrees.  The 
salt-w’ater  compartment  is  provided 
with  a  drain  valve  and  another  valve 
allows  drainage  of  spent  salt  water 
accumulated  within  the  test  com¬ 
partment. 


Ultraviolet  Tester 


Another  typical  commercially  avail¬ 
able  salt  spray  corrosion  tester,  de¬ 
signed  by  American  Instrument, 
provides  means  for  flooding  samples 
with  a  fine  mist,  incorporates  equip¬ 
ment  which  supplies  hot  air  to  the 
samples  and  so  permits  temperature 
control.  A  novel  feature  is  the  in¬ 
clusion  of  ultraviolet  lamps  with 
which  any  tendency  of  work  to  cor¬ 
rode  may  be  further  accelerated.  An 
electrical  system  controls  automat¬ 
ically  the  temperature  of  air  striking 
samples  and  the  temperature  of  the 
salt  solution.  Another  automatic 
(Continued  on  page  203) 


February  1943  —  ELECTRONICS 


An  Electronic 
CURVE  TRACER 
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Electronic  instrument  forces  a  spot  of  lijsht  to  follow 
a  curve  to  simplify  the  job  of  the  control  enjjineer 


I  HE  charts  appearing  here  are 
utilized  by  many  organizations 
record  the  flow  of  such  commod- 
tiis  as  gas,  oil,  water,  electricity, 
jtt^ani.  etc.  to  form  a  permanent 
aid  of  the  instantaneous  flow, 
abseiiuently,  the  chart  is  removed 
|he  recording  meter  and  in- 
»t^  to  get  &  BtnnmatioTi  of  the 
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we  giapn.  inis  method  is  obviously 
Bo'.v,  and  the  error  increases  as  the 
Irregularity  of  the  graph  is  in- 
iMil.  Indeed,  two  operators  will 
lom  obtain  results  which  are  in 
nient,  particularly  when  a  com- 
\  graph  is  involved,  and  further, 
e  same  operator  will  find  difficulty 
obtaining  the  same  answer  twice. 

'  situation  creates  accounting 
'  ulty  between  the  producer  and 
umer  enterprises,  for  most  gen- 
ly,  it  seems  the  producer  reads 
e  graph  high  in  value,  and  the 
umer  reads  it  low. 

.Many  conditions  are  recorded  in 
uphic  form  which  require  integra- 
^on  and  do  not  embrace  the  rela- 
onship  of  producer  and  consumer, 
or  example  a  thermoelectric  gener- 
or  placed  within  a  gasoline  engine 
linder  will,  through  suitable 
eans,  record  upon  a  chart  the  curve 
graph  of  the  heat  developed  dur- 
g  its  tiring  cycle;  and  it  may  be 
ired  to  obtain  a  summation  of  the 
t  thus  expended.  The  integra- 
in  this  instance  would  require 


accuracy  for  its  own  sake,  for  the 
more  precise  knowledge  obtained. 

This  article  will  present  a  method 
based  upon  electronic  principles 
which  eliminates  the  human  factor 
entirely,  thus  enabling  different  op¬ 
erators  to  obtain  the  same  integrated 
answer  regardless  of  the  complexity 
of  the  graph  or  of  the  duration  of 
the  time  interval  between  readings. 

The  diagram  shows  the  essential 
arrangement  of  components  neces¬ 
sary  to  obtain  the  suggested  results. 
Light  originating  at  L  is  passed 
through  a  pinhole  and  chopped  at 
this  point.  The  light  continues 
through  a  converging  lens  system 
and  impinges  upon  the  reflecting 
mirror  A/,  which  is  mounted  upon 
a  pivoting  shaft.  The  light  is  di¬ 
rected  to  an  inclined  and  curved 
reflecting  mirror  A/,  which  deflects 
it  to  the  under  surface  of  a  translu¬ 
cent  chart.  The  light  at  this  surface 
has  reached  its  focal  point  and  be¬ 
comes  a  “spot”  approximately  0.005 
inch  in  diameter.  The  light  con¬ 
tained  within  the  spot  undergoes 
much  diffusion  as  it  exits  through 
the  upper  surface  of  the  chart. 

At  this  point,  a  phototube  would 
be  required  with  a  cathode  long 
enough  to  accept  the  full  arc  result¬ 
ing  from  the  movement  of  the  piv¬ 
oting  mirror  A/„  and  provision 
would  have  to  be  made  to  compensate 
any  variation  of  sensitivity  of  the 
cathode  surface  throughout  its  en¬ 
tire  length.  The  method  we  have 
chosen  to  employ  embodies  the  use  of 
a  phototube  of  conventional  size 
placed  within  the  light  chamber  C. 
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Typical  graphs  circular 
the  device  described  can 


in  form  which 
'see"  and  track 


to  each  other.  Compressed  air,  sat¬ 
urated  with  moisture,  when  sent 
through  the  horizontal  nipple  in  such 
a  device,  tends  to  create  a  vacuum 
which  draws  solution  to  the  top  of 
the  vertical  nipple,  where  it  is 
atomized.  The  atomizers  employed 
were  either  made  of  glass  and  oper¬ 
ated  at  a  relatively  low  pressure  of 
from  10  to  15  lbs  per  square  inch  or 
were  made  of  hard  rubber  or  monel 
metal  and  operated  at  a  relatively 
high  pressure  of  from  25  to  50  lbs 
per  square  inch.  Cabinet  sizes  varied 
from  5  to  1,000  cubic  feet,  depending 
upon  the  nature  of  the  work  to  be 
handled,  cabinet  size  being  relatively 
unimportant  so  long  as  the  fog  is 
sufficiently  dense  to  wet  uniformly 
all  surfaces  of  the  test  specimens. 
Large  cabinets  were  equipped  with 
several  atomizers.  It  was  pointed 
out  that  the  fact  that  air  pressure  is 
involved  gives  rise  to  directional 
effects.  To  prevent  spray  from 
impinging  upon  specimens  baffle 
plates  were  recommended.  Vents 
were  similarly  specified,  preferably 
conducted  outdoors,  and  designed  in 
such  a  manner  as  to  hold  cabinet 
pressure  constant. 

Details  of  one  particular  salt- 
spray  box  designed  by  the  Bureau 
are  shown  here  in  a  simplified  line 
drawing.  It  is  constructed  of  A  inch 
steel,  with  all  joints  welded,  and 
coated  both  inside  and  out  with  it 
inch  of  hard  rubber.  The  box,  it  will 
be  noted,  is  maintained  in  a  horizon¬ 
tal  position  and  a  dam  and  drainage 
system  provided  by  a  “V”  bottom. 
The  sump  in  the  front  is  of  sufficient 
size  to  allow  the  atomizers  to  be  di¬ 
rected  away  from  tjie  specimens  and 
against  the  front  of  the  box,  which 
thereby  serves  as  a  baffle  plate.  An 
inverted  bottle  containing  reserve 
solution  is  supported  over  the  well 
in  the  box  to  maintain  a  constant 
solution  level.  The  vent  is  located  in 
the  bottom,  toward  the  rear  of  the 
box  and  also  serves  as  a  drain  for 
spent  solution  as  it  is  connected  to 
an  exhaust  stack  as  well  as  to  the 
sewage  system.  The  tendency  is  for 
the  spray  to  pass  over  and  down  the 
specimens,  producing  a  uniform  at¬ 
tack.  Two  low  pressure  atomizers 
are  used  and  a  novel  feature  is  the 
elimination  of  cover  leakage,  en¬ 
countered  in  some  earlier  models,  by 
the  use  of  a  water  seal.  A  small  glass 
window  is  incorporated  in  the  cover. 


Speed  with  which  test  chamber  conditions 
may  be  changed  is  important  when  both 
design  and  production  must  keep  in  high 
gear.  Illiutrated  is  the  time-temperature 
curre  of  one  efficient  unit.  Speed  is  also 
important  where  certain  field  conditions 
must  be  closely  simulated.  Another  test 
chamber  eracuates  air  to  the  pressure 
equivalent  of  50,000  ft.  in  minutes 


sealed  with  asphalt-asbestos  roofing 
compound,  permitting  observation  of 
the  density  of  the  fog  at  that  point. 
Designed  primarily  for  use  in  the 
Bureau’s  own  laboratories,  this  box 
does  not  incorporate  temperature 
control  as  it  was  built  to  be  used  in 
a  room  having  satisfactorily  con¬ 
stant  temperature. 

Complete  salt  spray  corrosion  test 
units  embodying  flexibility  necessary 
to  meet  widely  varied  specifications 
and  refinements  which  make  them 
easy  and  economical  to  operate  have 
recently  been  introduced  commer¬ 
cially  by  several  firms.  Industrial 
Filter  &  Pump,  for  example,  makes 
four  such  devices,  ranging  in  size 
from  24  in.  long,  by  15  in.  wide,  by 
30  in.  deep  to  48  in.  long,  by  26  in. 
wide,  by  36  in.  deep.  The  salt  water 
compartment,  with  atomizer  and 
spray  baffle,  occupies  an  area  10  in. 
long  and  18  in.  high  across  the  width 
at  one  end  of  the  bottom  inside  each 
cabinet,  leaving  the  remaining  space 
for  racking  long  test  pieces  the  full 
length  of  the  upper  part,  smaller 
items  to  be  tested  being  accommo¬ 
dated  in  the  low'er  part  of  the  cham¬ 


ber.  Atomizers  incorporated  witl.in 
these  machines  consist  of  glass  tut>cs 
supported  by  hard  rubber  holdt  rs. 
Tips  are  adjustable  to  obtain  desi  ed  i 
spray  densities  and  when  received 
from  the  factory  are  pre-set  for  op. 
eration  at  25  lbs  pressure.  A  con¬ 
ventional  gauge  indicates  operating 
pressure.  A  nickel  shield  or  baffle 
plate  is  provided.  Consumption  of 
salt  water,  supplied  from  built-in 
7-  to  11-gallon  tanks,  will  nornailly 
be  between  3  and  4  gallons  per  24 
hours.  The  compressor,  suitable  for 
constant  duty,  is  driven  by  a  ^-hp 
motor.  The  entire  testing  cabinet  i.*! 
lined  with  J-inch  thick  cured  vulcan¬ 
ized  rubber.  Angle  rests  and  remov¬ 
able  cross  pieces  from  which  work 
may  be  suspended  or  on  which  it 
may  be  supported  are  rubber  cov¬ 
ered.  A  groove  1  inch  wide  and  i 
inch  deep  around  the  top  of  the 
cabinet,  when  filled  with  water,  pro¬ 
vides  a  leakproof  seal.  A  1,000-watt 
immersion  heater  suitable  for  opera¬ 
tion  on  single-phase  current  is  in¬ 
cluded  close  to  the  bottom  of  the  salt 
water  compartment  and  permits  so¬ 
lution  temperatures  to  be  adjusted 
betw^den  65  and  140  deg.  F  provided 
room  temperature  is  not  more  than 
5  degrees  higher  than  the  test  tem¬ 
perature.  A  thermometer  indicates 
temperature  within  the  cabinet  and 
a  temperature  control  bulb  in  com¬ 
bination  with  a  thermostat  auto¬ 
matically  maintains  temperatures 
within  plus  or  minus  2  degrees.  The 
salt-w'ater  compartment  is  provided 
with  a  drain  valve  and  another  valve 
allows  drainage  of  spent  salt  water 
accumulated  within  the  test  com¬ 
partment. 

Ultraviolet  Tester 

Another  typical  commercially  avail¬ 
able  salt  spray  corrosion  tester,  de¬ 
signed  by  American  Instrument, 
provides  means  for  flooding  samples 
with  a  fine  mist,  incorporates  equip¬ 
ment  which  supplies  hot  air  to  the 
samples  and  so  permits  temperature 
control.  A  novel  feature  is  the  in¬ 
clusion  of  ultraviolet  lamps  with 
which  any  tendency  of  w'ork  to  cor¬ 
rode  may  be  further  accelerated.  An 
electrical  system  controls  automat¬ 
ically  the  temperature  of  air  striking 
samples  and  the  temperature  of  the 
salt  solution.  Another  automatic 
{Continued  on  page  203) 
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Electronic  instruinenl  forces  a  spot  of  lifjht  to  follow 
a  curve  to  simplify  the  job  of  the  control  enj^ineer 


HE  charts  appearing  here  are 
utilized  by  many  organizations 
t  ‘  record  the  flow  of  such  commod¬ 
ities  as  gas,  oil,  water,  electricity, 
ittam,  etc.  to  form  a  permanent 
iticrd  of  the  instantaneous  flow. 
Subsequently,  the  chart  is  removed 
fruni  the  recording  meter  and  in- 
ti  jrrated  to  get  a  summation  of  the 
irstantaneous  values  of  the  graph. 

The  method  of  integration  most 
Hiierally  employed  is  manual.  A 
llanimeter  is  used,  and  its  stylus  is 
L  iided  by  hand  over  the  contour  of 
e  graph.  This  method  is  obviously 
■ow,  and  the  error  increases  as  the 
,  rtgularity  of  the  graph  is  in- 
reased.  Indeed,  two  operators  will 
-Idom  obtain  results  which  are  in 
i^^reement,  particularly  when  a  com- 
lex  graph  is  involved,  and  further, 

1  e  same  operator  will  find  difficulty 
in  obtaining  the  same  answer  twice, 
i  is  situation  creates  accounting 
■  'll  ulty  between  the  producer  and 
:  nsumer  enterprises,  for  most  gen- 
rally,  it  seems  the  producer  reads 
1  e  graph  high  in  value,  and  the 
;  nsumer  reads  it  low. 

Many  conditions  are  recorded  in 
n  >phic  form  which  require  integra- 
on  and  do  not  embrace  the  rela- 
onship  of  producer  and  consumer, 
or  example  a  thermoelectric  gener- 
itor  placed  within  a  gasoline  engine 
;  Under  will,  through  suitable 
J  eans,  record  upon  a  chart  the  curve 
>r  graph  of  the  heat  developed  dur- 
!g  its  firing  cycle;  and  it  may  be 
esircd  to  obtain  a  summation  of  the 
eat  thus  expended.  The  integra- 
on  in  this  instance  would  require 


accuracy  for  its  own  sake,  for  the 
more  precise  knowledge  obtained. 

This  article  will  present  a  method 
based  upon  electronic  principles 
which  eliminates  the  human  factor 
entirely,  thus  enabling  different  op¬ 
erators  to  obtain  the  .same  integrated 
answer  regardless  of  the  complexity 
of  the  graph  or  of  the  duration  of 
the  time  interval  between  readings. 

The  diagram  shows  the  essential 
arrangement  of  components  neces- 
.sary  to  obtain  the  suggested  results. 
Light  originating  at  L  is  passed 
through  a  pinhole  and  chopped  at 
this  point.  The  light  continues 
through  a  converging  lens  system 
and  impinges  upon  the  reflecting 
mirror  Mi  which  is  mounted  upon 
a  pivoting  shaft.  The  light  is  di¬ 
rected  to  an  inclined  and  curved 
reflecting  mirror  Mj  which  deflects 
it  to  the  under  surface  of  a  tran.slu- 
cent  chart.  The  light  at  this  surface 
has  reached  its  focal  point  and  be¬ 
comes  a  “spot”  approximately  0.005 
inch  in  diameter.  The  light  con¬ 
tained  wuthin  the  spot  undergoes 
much  diffusion  as  it  exits  through 
the  upper  surface  of  the  chart. 

At  this  point,  a  phototube  would 
be  required  with  a  cathode  long 
enough  to  accept  the  full  arc  result¬ 
ing  from  the  movement  of  the  piv¬ 
oting  mirror  3/„  and  provision 
would  have  to  be  made  to  compensate 
any  variation  of  sensitivity  of  the 
cathode  surface  throughout  its  en¬ 
tire  length.  The  method  we  have 
chosen  to  employ  embodies  the  u.se  of 
a  phototube  of  conventional  size 
placed  within  the  light  chamber  C. 


Typical  graphs  circular  in  form  which 
the  device  described  can  "see"  and  track 
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paper  upon  the  spot  can  be  made  spot  is  placed  in  contact  with  the  at  an  arbitrary  standard  rate  of  60  J 

comparatively  large  or  small  by  graph  (the  line  upon  the  chart)  and  seconds  for  a  complete  revolution, 

in<  difying  circuit  constants.  Indeed,  the  chart  caused  to  rotate.  Should  although  this  instrument  can  be  op- 

it  lan  be  made  vanishingly  small  if  the  curvature  of  the  graph  at  this  erated  at  twice  the  speed,  that  is,  in 

desired.  The  maximum  movement  of  point  be  such  that  its  amplitude  is  30  seconds.  This  rate  could  be 

opaque  paper  into  the  spot  should  not  increasing  (assuming  that  the  zero  stepped  up  to  an  enormous  degree. 

be  greater  than  the  diameter  of  the  reference  point  is  toward  the  center  If  the  spot  were  adjusted  to  be 

spi)t  if  normal  operation  is  to  be  ob-  of  the  chart),  then  it  will  tend  to  merely  in  contact  with  the  graph, 

tained.  That  is,  a  movement  of  intrude  upon  the  spot,  the  light  is  re-  it  could  be  obscured,  but  it  would 

0.005  inch  will  reveal  the  spot  en-  duced  and  consequently,  the  spot  not  be  further  revealed  or  exposed.  i 

tirely,  or  totally  obscure  it.  Since  it  will  retreat  before  it.  When  the  spot  Therefore,  when  the  relationship  of  1 

is  unnecessary  to  modify  more  than  reaches  that  point  of  the  graph  degree  of  contact  between  the  spot 

a  small  part  of  the  total  light  resi-  wherein  its  amplitude  is  decreas-  and  the  graph  is  adjusted  for  normal 

dent  in  the  spot  to  cause  it  to  move  ing,  the  graph  will,  in  effect,  fall  tracking  conditions,  the  spot  of  0.005  | 

through  its  full  arc,  the  amount  of  away  from  the  spot,  the  light  out-  inch  diameter  is  permitted  to  be  I 

actual  obscuring  or  revealing  of  the  put  is  increased,  and  the  spot  will  half  obscured  by  the  graph.  Thus,  ' 

spot  by  the  opaque  paper  is  a  small  tend  to  maintain  contact  with  the  the  motion  of  the  graph,  as  the  chart 

part  of  the  total  spot  diameter  of  graph  by  virtue  of  the  increased  rotates,  can  cause  an  increase  or  de- 

0.005  inch.  This  value,  as  has  already  output  of  the  amplifier.  This  ac-  crease  of  spot  area  as  the  graph  falls 

been  stated,  can  be  modified  by  cir-  tion  is,  of  course,  not  as  discon-  away  from  or  intrudes  upon  it. 

cuit  constants  so  that  for  practical  tinuous  as  description  demands,  but  It  is  not  desirable  for  the  spot  ^ 

purposes,  the  relationship  of  spot  to  is,  on  the  contrary,  smooth  and  to  be  too  small  because  the  grain  of  ' 

the  edge  of  the  opaque  paper  is  vir-  without  interruption,  so  much  so,  paper  upon  which  the  graph  is  im- 

tually  constant.  that  the  charts  which  are  approx-  printed  will  have  a  disturbing  effect. 

The  opaque  paper  used  previously  imately  11  inches  in  diameter,  of  The  use  of  a  material  other  than 

to  obscure  the  spot  can  be  replaced  by  a  complexity  readily  discernible  on  paper  for  the  printing  of  the  graph 

a  graph  penned  upon  a  chart.  The  page  87,  are  “seen”  and  “tracked”  would  permit  use  of  a  smaller  spot. 


Overall  photograph  of  the  instrument 
in  operation,  together  with  the  curve 
in  position  under  the  "seeing"  end  of 
the  mechanism 


Closeup  of  the  scanning  end  of  the  in- 
!;trument.  On  the  cover  of  this  issue 
the  spot  of  light  may  be  seen  as  it  is 
made  to  follow  the  curve.  The  dimen¬ 
sions  of  the  spot  have  been  increased 
so  that  it  could  be  seen  after  making 
the  engraving  and  printing  it 


1 1  ECTRONICS  —  February  1 943 


T 


Oufpvf' 


OSCIlLATIOff 

CONTROL 

AMPLIFICR 


Input 


paper  u 
compara 
modifyii 
it  tan  b 
desired, 
opaque  ] 
be  great 
spot  if  1 
tained. 
0.005  ir 
tirely,  o 
is  unnec 
a  small 
dent  in 
through 
actual  o 
spot  by 
part  of 
0.005  in 
been  stf 
cuit  con 
purpose! 
the  edg( 
tually  C( 
The  c 
to  obscu 
a  graph 


Over< 
in  OF 
in  po 


ClOM 
strum 
the  8 
mad( 
■sioni 
so  tfa 
t 


ELEC 


The  diffusion  caused  by  the  passage  in  the  opposite  direction,  toward  the  little  more  than  this  small  amount  to 
of  light  through  the  translucent  periphery  of  the  chart,  and  it  is  so  give  controlling  pull  to  the  bias 
chart,  plus  additional  diffusing  adjusted  that  its  pull  will  be  some-  spring,  thus  requiring  an  intrusion 
screens  placed  at  judicious  locations,  what  lower  than  the  tug  of  the  coil ;  upon  the  spot  of  far  less  than  its  full 
produces  a  high  degree  of  uniformity  so  that  the  spot,  when  not  obscured,  diameter  of  0.005  inch  to  actuate 
of  response  as  the  “spot”  travels  will  travel  or  pull  toward  the  center  its  motion  from  extreme  to  extreme 
from  extreme  to  extreme  of  its  arc  of  the  chart.  of  its  arc. 

of  movement.  Now’,  any  opaque  thing  such  as  a  It  is  the  slight  intrusion  of  the 

The  mirror  M,  requires  curvature  strip  of  black  paper  placed  within  paper  into  the  spot  which  maintains 
to  cause  it  to  conform  to  the  curved  the  spot  of  light  will  tend  to  obscure  the  spot  at  the  periphery  of  the 
radius  produced  upon  the  chart  by  a  it,  the  output  of  the  amplifier  w’ill  chart.  When  this  condition  tends  to 
pivoting  recording  pen.  This  mirror  drop,  and  the  tension  of  the  bias  be  modified  by  moving  the  opaque 
could,  of  course,  be  straight,  or  of  spring  w’ill  become  dominant  over  paper  toward  the  center  of  the  chart 
some  other  shape  to  permit  duplica-  the  current  in  the  coil,  and  the  spot  and  therefore  out  of  the  spot,  the 
tion  of  the  path  of  the  recording  pen.  will  move  tow’ard  the  periphery  and  spot  appears  to  run  after  the  paper. 

The  light  now  continues  on  to  the  remain  at  the  edge  of  the  obscuring  The  spot  maintains  its  relationship 
phototube  which  utilizes  a  preampli-  opaque  paper.  We  can  now’  attempt  to  the  paper,  however,  by  remain- 
fier  to  boost  the  signal  to  a  relatively  to  intrude  still  more  upon  the  spot,  ing  at  its  edge  throughout  the  entire 
high  level.  The  preamplifier  passes  but  it  will  continue  to  retreat  until  movement.  The  reason  for  this  ac- 
its  output  into  the  “photocell  output  the  extreme  of  its  arc  of  travel  at  tion  is  that  the  movement  of  the 
amplifier”,  wherein  the  signal  is  the  periphery  of  the  chart  is  reached,  opaque  body  toward  the  center  of 
rectified  and  turned  into  a  coil  A  The  reason  this  is  so,  is  that  the  the  chart  tends  to  increase  the  area 
mounted  on  the  same  shaft  as  Mi.  spot  is  tiny,  in  the  order  of  0,005  of  the  spot  and  therefore,  the  amount 
The  relationship  between  the  po-  inch,  and  the  entire  output  of  the  of  light  reaching  the  phototube.  The 
larity  of  magnetic  field  produced  by  amplifier  is  controlled  by  a  total  output  of  the  amplifier  is  increased, 
the  current  in  this  coil,  and  the  ex-  movement  of  0.005  inch  of  the  black  and  the  coil  assumes  dominance  over 
ternal  field  in  w’hich  the  coil  is  im-  paper  into  the  spot.  Since  the  mag-  the  bias  spring.  Thus,  the  resultinjr 
mersed  is  such  that  the  coil  and  the  nitude  of  the  pull  of  the  coil  is  but  motion  of  the  spot  is  toward  the  cen- 
mirror  Mi  attached  to  it  urge  the  a  little  more  predominant  than  that  ter  of  the  chart, 
spot  toward  the  center  of  the  chart,  of  the  spring,  it  is  necessary  to  vary  It  should  be  understood  that  the 
A  spring  provides  bias  or  tension  the  output  of  the  amplifier  only  a  amount  of  instrusion  of  the  opaque 
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Schematic  oi  the  device  which  enables  a 
beam  oi  light  to  follow  a  graph  plotted  on 
curved  or  linear  coordinates 


Design  Chart  for 

Single  Layer  Inductance  Coils 


The  nomogram  above  can  be  used  with  equal  Example:  How  many  turns  of  No.  22  enamelled 

facility  to  determine  the  number  of  turns  on  a  wire  (37  turns  per  inch)  are  required  on  a  coil  3^ 

Riven  form  to  provide  a  desired  inductance,  or  the  inches  in  diameter,  to  produce  an  inductance  of  30 

inductance  when  the  solenoidal  winding  is  specified.  microhenries? 

If  L  represents  the  inductance  in  microhenries,  T  the  Connect  L  —  30  and  T  =  with  a  straight  line, 

winding  pitch  in  turns  per  inch,  d  the  diameter  of  the  noting  the  point  at  which  the  turning  scale  is  cut. 
winding  in  inches,  and  I  the  coil  length  in  inches,  any  Through  this  point  and  d  =  3^,  draw  a  straight  line 

single  quantity  can  be  determined  when  the  remain-  cutting  the  scale,  F  =  l/d  at  0.1.  The  number  of  turns 

ing  three  are  specified.  is  A’  =  Tl  =  TFd  =  37x0.1x3.5  =  13. 

EDITOR'S  NOTE — Du*  to  an  emergency  at  printing  time,  the  page 
numbers  92,  93,  94  and  9S  have  been  omitted  from  this  issue. 


Now  we  come  to  another  aspect 
of  the  this  line  tracker  without  which 
its  operation  at  high  speed  would 
not  prove  feasible.  It  will  be  recog¬ 
nized  that  the  coordination  of  action 
is  such  that  the  system  forms  a  con¬ 
tinuous,  or  rather,  an  endless  chain. 
For  practical  purposes,  the  light 
source  can  be  considered  to  origi¬ 
nate  at  the  surface  of  the  reflecting 
mirror  Mi.  The  light  proceeds  from 
this  mirror  to  mirror  M,  to  the  light 
chamber  and  phototube,  to  the  am¬ 
plifier  and  the  output  coil.  The  coil 
and  mirror  Mi  rigidly  fixed  to  each 
other  complete  the  endless  chain. 

Method  of  Preventing  Oscillation 

Assuming  perfect  conditions,  such 
as  an  electrical  system  without 
phase  lag  or  mechanical  inertia,  then 
any  disturbance  of  the  relationship 
of  spot  to  graph  would  bring  an 
immediate  response  to  correct  the 
disturbing  condition.  How’ever,  the 
very  statement  possesses  the  condi¬ 
tions  of  impossibility,  for  it  is  based 
upon  the  premise  of  cause  and  effect, 
that  is,  time  intervenes  betw'een  the 
two,  and  the  correction  can  never 
be  simultaneous  with  disturbance. 

Thus  it  is,  that  when  a  disturb¬ 
ance  occurs  to  alter  the  degree  of 
contact  between  the  spot  and  the 
graph,  the  correction  or  response, 
lagging  in  time,  permits  the  disturb¬ 
ance  to  continue  to  act  upon  and 
further  alter  the  spot-to-graph  rela¬ 
tionship.  Finally,  w’hen  the  response 
or  correction  does  come  into  play, 
the  inertia  of  the  systems  causes  an 
over-compensation  which  magnifies 
the  original  disturbance. 

The  action  of  the  system  under 
the  influence  of  a  disturbance  which, 
let  us  say,  reveals  the  spot,  causes 
an  over-response  by  obscuring  the 
spot  to  greater  degree  than  is  nec¬ 
essary.  The  over-response  then  in 
turn  becomes  a  cause  for  an  addi¬ 
tional  over-compensation,  and  so  on. 
The  effect  successively  increases  in 
amplitude  and  the  mechanism  can, 
under  suitable  conditions  and  suffi¬ 
cient  amplication,  almost  tear  itself 
to  pieces.  Therefore,  it  is  necessary 
to  control  the  tendency  tow’ard  oscil¬ 
lation  at  its  inception  when  the  am¬ 
plitude  is  minute  and  the  energy 
necessary  to  control  it  is  proportion¬ 
ately  so. 

The  flexible  contactual  relation¬ 
ship  between  the  graph  and  the  spot 
which,  being  the  basis  of  the  suc¬ 
cessful  operation  of  the  tracking  sys¬ 


tem,  is  also  the  place  at  which  dis¬ 
turbances  release  their  greatest  re¬ 
action,  that  is  to  say,  mechanical 
oscillation  of  the  spot,  or  more  pre¬ 
cisely  acceleration. 

Two  conditions  should  be  satisfied 
to  produce  a  most  effective  method  of 
controlling  oscillations.  First,  the 
acceleration,  being  greatest  at  the 
moment  of  its  inception,  demands 
the  application  of  counter-effective 
measures  at  the  moment  of  genesis. 
This  counteracting  power  should 
preferably  be  automatically  gradu¬ 
ated  in  response  to  present  an  oppo¬ 
sition  which  is  neither  insufficient 
nor  excessive,  the  excess  rendering 
the  system  unnecessarily  sluggish, 
while  a  deficiency  of  control  would 
produce  instability  and  unreliability. 
Second,  the  opposing  force  should  be 
applied  before  the  amplitude  of  the 
oscillations  reach  appreciable  level. 

The  mechanism  which  controls  the 
oscillation  consists  of  the  “oscilla¬ 
tion  control  amplifier”  and  the  two 
coils  P  and  O,  which  are  respectively 
the  pickup  and  output  coils.  These 
coils  and  coil  A  being  fixed  to  each 
other,  the  triad  of  coils  will  be  af¬ 
fected  by  the  reaction  of  any  one 
coil  against  the  magnetic  field  in 
which  it  is  immersed.  The  pickup 
coil  connected  to  the  grid  circuit  of 
a  vacuum  tube  does  not  generate 
appreciable  current  and,  therefore, 
it  does  not  directly  influence  the 
other  coils  by  reacting  against  the 
magnetic  field  in  w'hich  it  is  im¬ 
mersed.  However,  it  does  generate 
a  potential  which  is  proportional  to 
the  direction,  velocity,  and  accelera¬ 
tion  of  its  motion,  and  it  is  a  par¬ 
ticular  part  of  this  potential,  ampli¬ 
fied  and  passed  to  the  output  coil  O, 
which  produces  the  useful  reaction 
toward  opposing  the  generation  of 
oscillation. 

When  a  disturbance  occurs,  the 
w  hole  moving  assembly  of  three  coils 
and  mirror  receives  the  equivalent 
of  an  electrical  blow,  and  its  mechan¬ 
ical  mass  does  not  respond  except 
after  an  appreciable  interval.  The 
reaction  is  similar  to  that  obtained 
in  a  ballistic  galvanometer,  and  the 
motion  is  one  of  acceleration.  There¬ 
fore,  it  is  desirable  that  our  oscilla¬ 
tion  control  means  be  limited  to  a 
counter-force  which  is  proportional 
to  the  acceleration. 

The  use  of  a  transformer  between 
the  output  coil  and  the  output  of  the 
oscillation  control  amplifier  permits 
the  effective  isolation  of  the  desir¬ 


able  counteracting  force  from  those 
which  are  of  no  value  for  the  de¬ 
sired  purpose.  The  transformer  pre¬ 
serves  the  direction  of  the  voltaj^e 
generated  in  coil  P  and  also  elimi¬ 
nates  any  current  which  is  derived 
from  a  uniform  velocity  of  the  pick¬ 
up  coil,  because  only  a  changir.g 
current,  that  is,  one  which  is  the 
result  of  acceleration  or  deceleru- 
tion,  will  be  transmitted  through  it. 

The  pickup  coil  is  so  phased  that 
a  potential  generated  in  it  produces 
a  current  in  the  output  coil  O  which 
reacts  in  a  direction  to  oppose  the 
disturbing  motion.  Inasmuch  as  the 
greatest  acceleration  is  the  result  of 
the  tendency  to  oscillate,  or  more 
precisely,  the  inception  of  oscilla¬ 
tion,  the  greatest  counteracting 
forces  are  brought  into  play  at  this 
time.  Thus,  the  oscillation  control 
system  will  oppose  this  type  of  mo¬ 
tion,  preserving  proper  direction 
and  maintaining  a  counter-effect  of 
proportionate  amplitude. 

Of  course,  the  line  tracker  in  its 
normal  function  of  tracking  also  ac¬ 
celerates  and  decelerates,  but  the 
counter-effect  of  the  oscillation  con¬ 
trol  is  minimized  and  can  be  re¬ 
duced  to  the  vanishing  point  by  mak¬ 
ing  the  natural  period  of  the  system, 
under  oscillating  condition,  very  high 
compared  to  the  acceleration  and 
deceleration  present  during  normal 
tracking. 

Adjustment  of  Control 

The  degree  of  control  exercised  by 
the  oscillation  control  amplifier  can 
be  regulated  by  shunting  its  output 
with  a  variable  resistance.  No  oscil¬ 
lation  being  visible  when  the  gain 
control  is  set  to  maximum  out¬ 
put,  this  condition  changes  as  the 
output  of  the  oscillation  control  am¬ 
plifier  is  reduced.  The  spot  begins  to 
oscillate  against  the  graph,  not  leav¬ 
ing  it,  but  cyclingly  intruding  upon 
it  and  revealing  itself  more  and 
more  as  the  gain  continues  to  be  re¬ 
duced.  This  condition  can  still  fur¬ 
ther  be  augmented  until  the  spot 
strikes  the  graph  with  such  violence 
that  the  reaction  present  in  the  sys¬ 
tem  as  a  part  of  normal  line  tracking 
is  insufficient  to  enable  the  spot  to 
recover  its  quiescent  relationship 
to  the  graph.  It  is  then  that  the 
graph  is  jumped  by  the  spot  and 
the  contactual  relationship  is  oblit¬ 
erated,  and  the  basis  for  tracking 
removed. 

{Continued  on  page  202) 
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quality,  its  virtual  freedom  from  static,  it? 
breath-taking  “background  of  silence”! 

For  example:  That  FM  reception  is  belter 
than  regular  broadcast  reception  is  the  con¬ 
viction  of  85^  of  FM  set  owners.  And  more 
than  half  of  these  classified  it  as  a  “great 
improvement”!  Some  799<  of  FM  owners 
expressed  full  satisfaction  with  their  FM 
reception  quality.  And  91'^  would  recom¬ 
mend  it  to  their  friends! 


Independent  survey  shows  that  91%  of  FM  radio 
set  owners  would  recommend  them  to  their  friends! 


and  reci 
mauds  ( 

Tliese 

\\liii  h  I 


Americans  want  FM  radio.  Facts  show  that 
FM  has  what  it  takes  to  win  public  accep¬ 
tance.  An  independent,  doorbell-ringing  con¬ 
sumer  survey  of  hundreds  of  FM  set  owmers 
proved  this  beyond  any  doubt.  Overwhelm¬ 
ingly,  FM  set  owners  like  FM’s  better  tone 
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regional  and  possibly  a  few  of  the  high- 
power  stations.  Thus  a  twofold  benefit  can 
be  expected  —  FM  plus  Iretter  AM  reception 
as  a  result  of  fewer  and  possibly  more  power¬ 
ful  AM  stations  on  clearer  channels. 

For  more  detailed  information  on  the  FM 
survey,  write  for  the  booklet.  “\\  hat  the  Con¬ 
sumer  Thinks  of  FM,”  to  Radio,  Television, 
&  Electronics  Department.  General  Electric 
Company,  Schenectady,  N.  Y. 


Today  there  are  r>00,(X)0  FM  receivers  in 
use.  A  good  rec»)rd,  considering  that  from 
the  start  the  production  of  FM  transmitters 
and  receivers  was  handicapped  by  the  de¬ 
mands  of  war  production. 

These  facts  about  FM  indicate  a  trend 
'^hi^h  KVKRY  BROADCASTKR  should  watch. 
Vie  believe  that  the  growth  of  FM  will  lie 
ra|ii(l  throughout  the  I'nited  States  after  the 
war.  replacing  many  of  the  present  local. 


FM  Broadcast  Apparatus  •  FM  Broadcasting  •  FM  Receivers  •  FM  Military  Radio  •  FM  Police  Radio 
NO  OTHER  MANUFACTURER  OFFERS  SO  MUCH  FM  EXPERIENCE 
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TUBES  AT  WORK 


ion  afomtc  plant 
j  D^strto!  surface 
,  [  Cut- surface 
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•■Cuf'Ung 
I  error 


Quartz  Crystals  Oriented  by  X-Roy  Diiiraction 
Method  .  98 

Automatic  Air-Raid  Alarm  for  Broadcast  Stations 
Use  .  100 

Foolproof  Cuing  Systems  ior  Broadcast  Stations. ..  106 

Milling  Machine  Electronically  Controlled .  110 

Photoelectric  Relay  ior  Botch  Weighing,  Metering.  112 
Transmitting  Antenna  De-Icer .  116 


'Diffracted  Incident 
X-ray  beam  X-ray  beam. 


Diagram  showing  angular  relationship  b*. 
tween  x-rays  diffracted  from  atomic  plane 
and  cut  desired  for  AT  type  crystal 


Close-up  of  "natural  face"  orientation 
table.  Rays  emanating  from  the  collimator 
at  the  right  are  diffracted  by  the  crystal  Z 
section  and  collected  by  an  ionisation  tube 
contained  in  the  housing  at  the  left.  Out¬ 
put  of  the  tube,  a  Geiger-Muller  type,  is 
amplified  and  deflects  the  meter  seen  in 
the  background 


Philips  Metalix  crystal  analysis  apparatus.  The  center  unit  contains  a  two- 
tube  which  radiates  x-rays  to  the  left  and  to  the  right.  The  table  at  the  left 
is  used  to  quickly  locate  X  and  Y  axes  of  mother  quartz  when  the  Z  axis  is 
known.  The  table  at  the  right  is  used  to  check  the  angles  of  plates  during 

manufacture 
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SUISIDIARY:  UNITED-CARR  FASTENER  CORP.,  CAMBRIDGE.  MASS. 


Photo  by 
U  S.  Army 
$1900!  Corps 


CINCH  sockets,  terminal  strips,  lugs,  connectors... 
at  the  nerve  center  in  the  line  of  communications, 
by  their  performance  in  serving  the  most  exacting 
demands  of  leading  manufacturers  satisfaction  is 
assured.  They  know  when  so  much  depends  on  the 
most  minute  detail  they  can  rely  on  CINCH  parts. 


manufacturing  corporation  •  2335  AFST  VAN  BUREN  STREET  •  CHICAGO.  ILL 
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checked  with  a  high  degree  of  ac¬ 
curacy. 

Orienting  Unfaced  Material 

Quartz  having  no  so-called  “na¬ 
tural”  face  may  be  oriented  by  the 
following  method:  The  Z  or  optical 
axis  is  first  determined  by  means  of 
a  polariscope.  A  section  is  then  cut 
perpendicular  to  the  Z  axis  and  one 
face  is  ground  exactly  at  right  an¬ 
gles  to  this  axis.  Two  small,  flat  sur¬ 
faces  are  rough-ground  on  the  edge 
of  the  section  perpendicular  to  the 
face  and  at  an  angle  of  about  30  deg. 


The  orientation  angle  of  an  AT  or 
BT-cut  quartz  plate  can  be  checi-^d 
in  about  one  minute  through  the  U'se 
of  the  machine  described. 


An  Automatic  Air-Raid  Alai  m 
for  Broadcast  Stations  Use 

By  Victor  Voss 

Chief  Engineer,  Station  M'lS'I) 

Despite  the  fact  that  many  auto¬ 
matic  air-raid  alarm  monitors  have 
been  described  it  is  felt  that  the  de¬ 
vice  to  be  discussed  here  will  be  of 
interest.  It  remains  silent  until  a 
critical  angles  upon  which  activity  1000  cps  warning  tone  is  received 
and  temperature  coefficient  depends. 

When  the  analysis  apparatus  is  used 


Close-up  of  goniometer.  Moying  the  con¬ 
trol  lever  rotates  the  crystal  under  test. 
The  angle  of  the  atomic  plane  used  for 
test  is  read  directly  in  degrees  and 
minutes  when  the  x-rays  are  properly  dif¬ 
fracted  and  the  meter  reading  is  maximum 


rings  a  bell.  Ihe  bell  continues  to 
for  this  purpose  the  work  is  clamped  ring  until  the  operator  throws  a 
in  a  chuck  and  a  collimator  producing  switch  which  removes  it  from  the 
the  vertical 


parallel  x-ray  beams 
plane  is  used. 

One  method  of  utilizing  the  ma¬ 
chine  for  production  control  is  to 
determine  the  angular  relationship  over  restores  the  system  to  its  orig¬ 
inal  stand-by  condition. 

The  unit  is  so  designed  that  it 


circuit  and  connects  a  monitor 
speaker  over  which  announcements 
may  be  heard.  Depression  of  a  re¬ 
set  button  when  the  alarm  period  is 


Qo>e-up  of  table  used  for  checking 
orientation  of  semi-finished  and  finished 
plates,  with  protective  cover  removed.  As 
in  the  case  of  the  natural  face,  orienta¬ 
tion  table,  the  source  of  x^ays  and  the 
collector  are  at  a  fixed  angle  with  respect 
to  each  other  but  the  operator  can  rotate 
the  crystal 

utes  of  the  standard  when  the  gonio¬ 
meter  arm  is  manipulated.  Di- 
The  section  is  then  placed  on  the  ro-  vergence 
tatable  platform  of  the  analyzing  occurring  in 
apparatus,  with  one  of  the  small  sur-  quickly  caught, 
faces  pressed  against  a  stop.  The 
natural  side,  or  prism  face,  is  lo¬ 
cated  by  rotating  the  platform 
through  movement  of  the  associated 
goniometer  arm.  When  the  angle 
producing  maximum  x-ray  diffrac¬ 
tion  is  found,  as  outlined  above,  a 
pencil  guide  is  brought  down  over 
the  section  and  an  X  axis  line 
marked  directly  on  the  section.  By 
proper  manipulation  of  the  guide 
other  X  axes  and  the  Y  axes  may  be 
similarly  marked. 

Where  quartz  having  natural  faces 
is  used  the  method  of  locating  X  and 
y  axes  is,  of  course,  identical  ex¬ 
cept  for  omission  of  the  polariscope 
test.  A  collimator  producing  parallel 
x-ray  beams  in  the  horizontal  plane 
is  used  in  either  case. 

Production  Check 


and  ground.  Relatively  inexperi-  requisite  1000  cps  tone  is  received 
enced  help  can  then  be  told  that  all  but  also  in  the  event  that  the  moni- 
plates  tested  must  show^  a  milliameter  tored  station  carrier,  the  unit  itself 
peak  w’ithin  a  few'  degrees  or  min-  or  the  associated  receiver  fails.  One 

of  the  advantages  of  the  circuit  dia¬ 
grammed  is  its  relative  simplicity, 
from  the  proper  angles  permitting  con^tructiwi  from  read- 
production  will  thus  be  ily  available  part.-. 

The  alarm  circuit  is  designed  to  op- 
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Schematic  of  automatic  air-raid  alarm  unit  used  in  coniunction  with  any 
superheterodyne  receiver  capable  of  providing  reasonable  output  when  tuned 
to  the  broadcast  station  to  be  monitored 


Quartz  plates  may  be  checked  as 
work  progresses  for  maintenance  of 
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"For  /  dipt  into  the  future,  far  as  human 
eye  could  see. 

Saw  the  vision  of  the  world,  and  all  the 
wonder  that  would  be; 

Saw  the  heavens  fill  with  commerce, 
argosies  of  magic  sails. 

Pilots  of  the  purple  twilight,  dropping 
down  with  costly  bales/' 


riod  is 
3  orig- 

;hat  it 
in  the 
jceived 
moni- 
t  itself 
s.  One 
lit  dia- 
plicity, 
i  read- 

i  to  op- 


Tennyson’s  prophetic  vision,  more  than  half  a  cen¬ 
tury  ago,  is  just  over  tomorrow’s  horizon.  Far 
beyond  the  reaches  of  his  poetic  imagination  are 
the  marvels  planned  for  the  post-war  world  by 
aviation  and  radio  engineers. 

The  necessities  of  war  .  .  .  our  quickened  mental 
and  physical  pace  .  .  .  even  war’s  shortages  and  re¬ 
strictions— all  are  responsible  for  a  forward  surge 
of  scientific  discovery  that  gives  promise  of  being 
without  parallel  in  our  Nation’s  history. 

Among  contributors  to  the  bright,  new  world,  the 


Electronic  Industry  is  certain  to  be  one  of  the  mos 
spectacular. 

Proud  of  its  name  and  place  in  this  great 
industry  .  .  .  sensible  to  the  challenge  .  .  . 
IRC  stands  ready! 

ir  if  ir 

Although  practically  100%  of  our  business  today 
is  in  the  high-priority,  war-essential  category,  our 
thinking  is  unrestricted.  We  will  be  happy  to  work 
with  you  on  “futures.”  May  we  help  to  develop 
your  post-war  ideas  and  plans? 


jfov 


Fixot  ^yMicJuU  Raiilh) 


INTERNATIONAL  RESISTANCE  COMPANY 

403  N.  BROAD  STREET  •  PHILADELPHIA 
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erate  on  a  1000  cps  tone  of  20  to  iO 
seconds  duration.  A  signal  from  the 
last  i-f  stage  of  the  associated  re¬ 
ceiver,  which  may  be  almost  any 
superheterodyne  with  sufficient  gain 
to  adequately  receive  the  moniton;d 
station,  is  fed  to  one  diode  section  a 
type  6H6  which  functions  as  a  sec¬ 
ond  detector.  This  diode  section  is 
operated  with  its  cathode  above 
ground. 

The  Circuit 


The  audio  output  of  the  detector 
is  fed  to  a  type  6C5  used  as  a  voltage 
amplifier.  The  voltage  amplifier 
drives  a  6C5  “filter  tube.”  The  out¬ 
put  of  the  filter  tube  is  fed  to  the 
primary  of  a  transformer  and  vol¬ 
tage  developed  across  the  trans¬ 
former  secondary  is  rectified  by  the 
other  section  of  the  6H6.  The  out¬ 
put  of  the  second  diode  section  of 
the  6H6  is  fed  into  a  relay  circuit 
and  appears  across  a  load  resistor. 
This  load  resistor,  a  bias  battery 
and  the  detector  diode  load  resistor 
are  in  series  with  the  grid  circuit 
of  the  6C5  relay  control  tube. 

(A  set  of  lock-out  contacts  in 
series  with  a  re-set  button  is  pro¬ 
vided  across  the  relay  coil,  as  shown 
in  the  diagram,  to  maintain  the  re¬ 
lay  in  an  open  position  once  it  oper¬ 
ates.  A  manually  operated  d.p.d.t. 
switch  is  provided.  In  the  “up”  po¬ 
sition  this  switch  puts  the  incoming 
program  on  a  monitor  speaker  and 
breaks  the  automatic  alarm  bell  cir¬ 
cuit.  In  the  “down”  position  the 
switch  puts  the  program  on  the  fil¬ 
ter  tube  circuit  and  prepares  the 
unit  for  automatic  alarm  operation.) 

Operation 

The  circuit  operates  as  follows: 

A  22i  V  bias  battery  provides  suffi¬ 
cient  negative  voltage  to  cut  off  the 
anode  current  of  the  6C5  relay  con¬ 
trol  tube  in  the  absence  of  an  incom¬ 
ing  carrier.  Because  of  the  manner 
in  which  the  relay  is  connected  it 
will  be  seen  that  the  alarm  operates 
if  for  any  reason  the  carrier  is  cut 
off.  Presence  of  a  carrier,  on  the 
other  hand,  develops  a  voltage  across 
the  diode  detector  load  which  par¬ 
tially  balances  out  the  bias  battery, 
allowing  sufficient  current  to  flow  in 
the  control  tube  to  close  the  relay. 
Under  this  condition,  the  alarm  cir¬ 
cuit  is  prepared  for  operation  by  a 
tone. 

Upon  receiving  a  1000  cps  warn¬ 
ing  tone,  a  voltage  is  developed 


United  Transmitting  Tubes  serve  metallurgical  experience  can  assist 
with  distinction  in  vehicles  of  you  in  improving  the  quality  and 
modern  war.  production  rate  of  your  product. 

Why  not  consult  with  our  engineers 
today? 

Specialists  in  the  manufacture  of 
welds,  lead-in  wires,  filaments, 
grids,  rods,  formed  parts,  electrical 
contacts,  bi-metals  and  other  metal- 
To  assure  maximum  reliability,  lurgical  products.  You  will  greatly 
United  Electronics  depends  on  facilitate  production  and  expedite 
Callite  Tungsten  precision-ground  deliveries  by  supplying  properly 
tungsten  rod,  welds,  leads  and  fila-  executed  Preference  Rating  Exten- 
ments.  Perhaps  Callite’s  extensive  sions  with  your  orders. 


Extensively  used  in  communica¬ 
tion  systems  on  many  battlefronts, 
these  tubes  **speak”  the  “stop  and 
go”  signals  to  mighty  cannonading 
monsters. 
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STANDARD  TRANSFORMER 

•CORPORATION* 

1500  NORTH  HAISTED  STREET*  •  •  •  CHICAGO 


PHOTO  BY  U.  S.  SIGNAL  CORPS 


made-to-order  ^ 

TRAMSrORBRS** 


*'GET  THE  MESSAGE  THROUGH!” — the  slogan  of  the 
U.  S.  Signal  Corps  —  typifies  the  importance  of  communi* 
cations  in  our  armed  forces. 

★  ★★★STANCOR  is  geared  to  the  vital  necessities  of  the 
Signal  Corps.  Lives  depend  upon  it!  Successful  operations 
depend  upon  it!  “Unfailing  accuracy”  therefore  is  the 
STANCOR  watchword. 

Laboratory  research  and  skillful  engineering  always  have 
been  highly  important  in  the  production  of  STANCOR  Trans¬ 
formers.  Now,  more  than  ever  before,  these  factors  are  empha¬ 
sized  in  many  new  fields  and  in  many  new  uses. 

Illustrated  above  are  a  few  of  the  many  “MADE-TO-ORDER” 
STANCOR  Transformers  that  are  “precision  performers.” 
We  can  assist  you  in  solving  your  transformer  problems  and 
meet  your  needs  in  compliance  with  exacting  government 
specifications.  Submit  your  requirements  today. 


H-- . 

A.-'  \  ‘ 

*  •  I  ^  ' 


across  the  load  resistance  in  the 
delay  circuit  of  the  second  6H6  sec¬ 
tion.  This  voltage  balances  out  the 
carrier  voltage  developed  across  the 
detector  diode  load  resistor,  allo  y¬ 
ing  the  bias  battery  to  cut  off  the 
plate  current  of  the  control  tube  ard, 
consequently  opens  the  relay  and 
produces  an  alarm.  The  time  re¬ 
quired  for  this  action  to  occur  vill 
depend  on  the  gain  of  the  voltage 
amplifier  and  filter  tubes  and  the 
constants  of  the  time  delay  circuit. 

Adjustment 

To  determine  the  constants  of  the 
1000  cps  resonant  circuits  the  6C5 
voltage  amplifier,  the  filter  tube,  and 
the  monitor  amplifier  power  tube 
were  first  placed  in  operation.  Tele¬ 
phone  induction  coils  were  used  as 
inductances,  a  1000  cps  tone  was  fed 
to  the  voltage  amplifier,  a  volume  in¬ 
dicator  was  placed  in  the  output  cir¬ 
cuit  of  the  pow'er  tube  and  various 
shunt  and  series  capacitors  were 
tried  in  conjunction  with  the  induc¬ 
tances  until  those  which  gave  the 
greatest  output  at  1000  cps,  together 
with  the  sharpest  curve,  were 
found.  (A  value  of  0.12  /if  was  found 
best  for  the  particular  coils  used. 
The  series-resonant  circuit  across 
the  cathode  resistor  of  the  control 
tube  provides  degeneration  at  all 
frequencies  other  than  1000  cps  and. 
therefore,  additional  selectivity. 

Next,  a  small  oscillator  was  built 
and  tuned  to  an  “unused”  spot  on 
the  super-het  receiver  dial.  This  os¬ 
cillator  was  suppressor-grid  modu¬ 
lated,  using  the  1000  cps  audio  os¬ 
cillator  as  a  modulator  and  using  an 
oscilloscope  to  observe  when  100  per¬ 
cent  modulation  was  reached.  To 
provide  a  working  point,  a  value  of 
carrier  was  decided  on  which  would 
drive  the  plate  current  of  the  control 
tube  to  20  ma  in  the  absence  of  mod¬ 
ulation.  This  value  had  been  deter- 
iiiined  as  within  the  average  range 
of  the  station  to  be  monitored.  Coup¬ 
ling  was  then  adjusted  betw’een  the 
oscillator  and  receiver  to  give  a  con¬ 
trol  tube  current  of  20  ma  with  no 
piodulation  and  the  values  of  the  de¬ 
lay  circuit  components  were  deter¬ 
mined  by  experiment  to  allow  a  delay 
of  10  seconds  between  the  time  the 
carrier  was  modulated  and  the  time 
the  relay  dropped  out.  Delay  time  of 
10  seconds  is  sufficient  to  eliminate 
false  alarms  and  yet  provides  a  suf¬ 
ficient  safety  factor  to  insure  opera- 
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nHIHH'*  is  Going  P/aces 

ON  THE  MAGIC  CARPET  OF  ELECTRONICS 

♦  Micab  represents  the  high-grade  mica 
products  processed  by  Macallen. 

When  many  of  today’s  electronic  wonders  were 
nothing  but  waking  dreams,  mica  began  its 
amazing  adventures  in  a  world  of  lightning 
progress.  In  our  machines  of  war,  as  in  our 
machines  of  peace,  mica  is  now  serving  to  make 
the  world  a  better  place  in  which  to  live.  Mica 
will  not  be  forgotten  by  the  electrical  industry 
at  a  time  when  plans  are  being  made  for  greater 
electronic  advancements. 

Macallen  Mica  is  today’s  and  tomorrow’s  stand¬ 
ard  of  reliability  and  usefulness  —  backed  by  50 
years’  specialized  skill  and  experience  in  the 
electrical  insulation  field.  Put  Macallen  in  front 
of  the  word  mica.  In  planning  for  the  world  of 
tomorrow,  we  can  work  together  to  mutual 
advantage. 

50th  anniversary  book  —  Macallen  &  Mica  —  yours 
for  the  asking. 


PRODUCTS 

Compressed  Sheets  —  Mica  Paper, 
Cloth,  Tape.  Heater  Plate,  Compressed 
Sheet  Tubing  —  Commutator  Insulation 

—  Compressed  Sheet  Washers  —  In¬ 
sulating  Joints  and  Canopy  Insulators 

—  Railway  Specialties  —  Domestic  and 
Imported  Raw  Mica.  Always  specify 
MACALLEN  MICA. 


THE  MACALLEN  COMPANY 

16  MACALLEN  ST.,  BOSTON 

CHICAGO:  SiS  W.  Wothlaqfra  ttvd.  CLEVELAND:  100S  Laadar  SIdg. 
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NEW  SHURE  REACTANCE  SLIDE  RULE 


Saves  Time  in  Solving  Resonant  Frequency,  Capacitive  Reactance, 
nductive  Reactance,  Coil  ”Q”  and  Dissipation  Factor  Problems 


Here’s  how  it  works 


FRONT 


EQUATION 


SOLVES 


RANGE 


Resonant  Fre¬ 
quency  problems 


BACK 


Reactance 

problems 


1.  Resonant  Frequency  if  L  and 
C  are  known 

2.  Various  L  and  C  values  for 
desired  resonant  frequency 


=  2  TT  fL 


^C  = 


2  TTfC 

2  TrfL 


O  = 

K 

D  =2  7rfCR 


Any  single  unknown  variable, 
providing  remaining  variables 
are  known  in  equations  for  In¬ 
ductive  Reactance,  Capacitive 
Reactance,  Coil  “Q",  Dissipa¬ 
tion  Factor 


Frequency 

5  cycles  to  500  megacycles 

Capacitance  . 

.001  mmf.  to  1,000  mf. 
Inductance 

.00001  mh.  to  10,000  henrys 


Frequency 

0.1  cycle  to  10,000  megacycles 

Capacitance 
1  mmh  to  1 00  mf.  ‘ 

Inductance 

jOOl  mh.  to  100  henrys 


i 


tion  of  the  system  on  a  20  to  3  i 
second  tone. 

The  relay  used  has  a  d-c  resistanc 
of  5000  ohms,  opens  at  6  ma  an  1 
closes  at  12  ma.  It  is  important  that 
a  high  resistance  relay  be  used  an  ! 
if  one  of  sufficient  sensitivity  bi.; 
having  a  lower  resistance  is  on  han  i 
a  series  resistor  must  be  added. 

When  the  unit  is  placed  in  opera¬ 
tion  receiver  r-f  gain  is  adjusted  .-so 
that  the  carrier  of  the  monitored  sta¬ 
tion  drives  the  control  tube  current 
to  20  ma.  Current  will  dip  only  a 
few'  ma  under  ordinary  modulation. 


Foolproof  Cuing  System 
for  Broadcast  Stations 

By  Joseph  Zelle 

WABC,  Columbia  Broadcasting  Biistcm 

Broadcast  stations  frequently  use 
part  of  their  regular  channel  equip¬ 
ment  in  special  circuits,  for  routine 
tests  and  other  similar  operations. 
Unless  precautions  are  taken  tem¬ 
porary  circuits  may  cause  embar¬ 
rassment  w'hen  programs  are  placed 
on  the  air.  The  accompanying  dia¬ 
gram  illustrates  a 


The  Communication  Systems 
Must  Not  Fail 


As  the  convoy  of  vital  cargo  inches  its  way  toward  sea,  communication 
between  patrol  planes  and  the  ships  must  be  kept  open.  The  communication 
systems  must  remain  operative  at  all  times  for  instant  warnings  of  danger. 

This  is  another  service  requiring  trans¬ 
formers  fitted  to  the  job — and  the  long 
experience  of  Jefferson  Electric  in  the  field 
of  radio  and  communication  systems  has 
been  applied  to  the  production  of  the  par¬ 
ticular  types  of  transformers  required  for 
^^walkie-talkies”.  Naval  and  airplane  com¬ 
munication  systems. 

Realizing  that  failure  of  but  one  trans¬ 
former  may  cause  the  loss  of  men,  ships, 
planes  and  vital  cargoes,  our  engineers  and 
production  force  have  taken  additional  steps 
to  safeguard  the  traditional  and  uniform 
high  quality  which  is  more  necessary  today 
than  ever  before.  JEFFERSON  ELECTRIC 
COMPANY,  Bellwood  (Suburb  of  Chicago), 

Illinois.  Canadian  Factory:  60-64  Osier 
Avenue,  West  Toronto,  Ontario. 


simple  change¬ 
over  circuit  which  reduce  the  human 
The  success  of 


error  to  a  minimum, 
its  operation  is  entirely  dependent 
upon  the  type  of  switch  u.sed.  Among 
the  Western 


Vital  War  Jobs  for 
JEFFERSON 
Transformers 


those  suggested  are 
Electric  type  479  non-locking  key 
and  the  type  392  push-button  key. 
Where  remote  control  is  required  a 
type  “E”  relay  made  by  the  same 
company  can  be  substituted  in  con¬ 
junction  w’ith  a  push-button,  or  the 
relay  may  be  actuated  by  other  con¬ 
ventional  means. 

A  specific  application  of  this  cir¬ 
cuit  is  in  the  control  room  of  a 
broadcast  studio.  The  studio  en¬ 
gineer  must  frequently  “spot”  o 
“cue”  records  before  going  on  th 
air.  That  is,  he  must  set  the  picku 
needle  about  a  half  turn  ahead  o 
the  music  to  allow'  the  turntable  • 
attain  normal  speed  and  must  sf 
start  playing  immediately  after 
announcer’s  introduction.  In  ord 
to  cue  the  record,  part  of  the  regu 
circuit  must  be  used  temporal’ 
w'ithout  placing  it  on  the  air.  Sum 
times  the  operator  blunders  when 
switching. 


Guii-firin9Tran«(orm*r(, radio 
and  communication  lyatam 
Trantformart, —  Ballaats  utod 
with  (luorotcant  lamps  that 
light  our  warfactorias, —  Fusat 
to  protect  oloctricaloquipmant 
and  tystoms,— ML  Trantform- 
ors  to  insure  good  mercury 
lamp  performance,  —  Power- 
Circuit  transformers  that  save 
copper  and  provide  the  circuit 
voltages  desired, —  Control 
Transformers, — all  are  widely 
used  in  our  War  production 
effort  .  .  .  Jefferson  Electric 
engineers  offer  recommenda- 


century  of  specialisation  in  the 
small  transformar  field. 


Circuit  Details 


TRANSFORMERS 


The  cuing  system  presented  he 
provides  a  mechanical  safety  fea 
ture  w'hich  is  practically  foolproo 
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OVER  300  RCA  TUBE  AND 
EOUIPMENT  DISTRIBUTORS 

...TO  SERVE  YOU  LOCALLY! 


^^C^ETHER  your  need  is  for  one  electronic  item  or  a 
dozen,  your  RCA  Tube  and  Equipment  Distributor  is 
geared  to  help  you  select  it  and  get  it  as  rapidly  as 
possible!  The  fact  that  there  are  over  300  of  these 
distributors  throughout  the  nation  means  that 
there  is  one  close  by— ready  to  deliver  personalized, 
’round-the-corner  service. 

RCA  Tube  and  Equipment  Distributors  not 
only  afford  a  convenient,  ’round-the-corner  lA  | 
source  of  supply,  but  back  their  merchandise 


>r  a  with  a  technical  knowledge  that  has  proved  invaluable, 

r  is  If  you  do  not  already  know  the  name  of  your  near- 

as  est  RCA  Distributor,  write  or  wire  us  today, 
ese  Put  his  services  to  work  in  solving  your  electronic 

hat  equipment  buying  problems.  Take  advantage  of  the 
ed,  large  and  varied  stocks  he  normally  maintains.  Let 
—  him  serve  as  your  specialized  "expediter.” 

Ask  him  for  the  technical  suggestions  he  is  so 

Ip  ▼  ATJ  well  qualified  to  give! 

li  1  RCA  MANUFACTURING  CO.,lNC.,  Camden,  N.J. 


AN  ADVERTISEMENT  OP  THE  RCA  TUBE  AND  EQUIPMENT  DIVISION  IN  THE  INTEREST  OF 
GREATER  SERVICE  AND  EFFICIENCY  IN  P  R  I  O  R  I  T  Y  -  C  O  V  E  R  E  D  WAR  MATERIALS  BUYING 
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X  ROM  tiiat  high  zvsolTe  was 
bom  tho  Army-NsTy  Production  Award 
which  stands  today  as  otur  fighting 
forcas’  joint  racognition  of  aacap- 
L  tional  parformanca  on  tha  pro* 

duction  front  ...  of  the  detar*  J 
mined  persevering,  unbeat*  / 
able  spirit  which  can  be  / 

•  VK  satisfied  only  by  achieving  / 

today  what  yesterday  / 
w,-  seamed  impossible!**  / 

K.  We*ra  sincerely  / 

VS  proud  of  our  award  / 

—its  significanca  / 

WL  will  always  be  / 
yfe  our  goal.  / 


L I L  E  Y> 

t.UNIktU 

“□DEBEEI'* 


It  is  simple  to  install  and  parts  cjin 
be  salvaged  from  almost  any  radio 
shop.  Readily  available  switches  can 
be  easily  revamped  to  make  and 
break  the  necessary  circuits. 

With  the  key  in  the  neutral  po^  - 
tion  the  cuing  monitor  is  dis¬ 
connected.  To  operate  the  cue  mon¬ 
itor  the  operator  simply  holds  t!ie 
key  in  the  cuing  position.  Sin  e 
the  key  (or  relay)  is  non-lockin^f, 
there  will  be  no  danger  of  puttinjr 
the  pickup  on  the  air  as  long  as  the 
key  is  held  down.  Releasing  the  key 
will  connect  the  pickup  to  normal 
circuits.  Thus,  once  the  studio  en¬ 
gineer  becomes  accustomed  to  “push 
to  cue”  it  will  become  second  nature 
with  him. 


Circuit  of  foolproof  cuing  ■ystem.  The 
value  of  input-ehorting  reaistore  R  it  not 
critical 


The  system  especially  proves  its 
worth  during  moments  of  confusion 
or  programming  error,  when  time  is 
at  a  premium.  With  this  system  the 
controlroom  engineer  can  quickly  cue 
the  record  with  perfect  confidence, 
and  worry  only  about  the  program 
detail  to  be  aired.  The  moment  he 
releases  the  key  after  cuing,  the 
pickup  will  be  on  the  air  if  the  regu¬ 
lar  gain  control  is  open.  Further¬ 
more,  since  the  pickup  is  monitored 
after  the  “Vertical-Lateral  Filter” 
control,  the  danger  of  playing  tran¬ 
scriptions  with  the  wrong  filter  is 
virtually  eliminated. 


Installation 


Installation  is  simple.  The  shielded 
leads  from  the  filter  and  pickup  in 
the  turntable  cabinet  are  cut  and  the 
Switch  inserted  as  showm  in  the  dia¬ 
gram.  Then,  to  prevent  accidental 
open  inputs,  resistors  R  are  so  placed 
that  they  short-circuit  either  the 
cuing  monitor  or  pre-amplifier  when 
these  are  not  in  use. 

The  cuing  monitor  can  be  placed 
in  the  turntable  cabinet  to  avoid 
complicated  wiring. 
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we  MICROPHONES 


This  Model  7-A  Desk  Mounting  Communication  Micro¬ 
phone  supersedes  our  previous  Model  S-7.  Our  Engi¬ 
neering  Department  may  be  able  to  assist  you  with 
your  microphone  problem.  Electro-Voice  Manufacturing 
Co.,  Inc.,  1239  South  Bend  Avenue,  South  Bend,  Indiana. 
Export  Division ;  100  Varick  Street,  New  York,  N.  Y., 
U.  S.  A.  —  Cable  Address;  "Arlab" 


INTELLIGIBILITY 


Built  to  Civil  Aeronautics  Admmistration  specifications,  CAA-515,  the 
Electro-Voice  Model  7-A  microphone  is  widely  used  for  airport  landing 
control  and  is  highly  suitable  for  many  other  sound  pick-up  applications. 


The  smooth  frequency  curve,  rising  with  frequency,  gives  extremely  high 
intelligibility  even  under  adverse  conditions.  Desk  mounting  incorporates 
easily  accessible  switch  which  can  be  operated  by  thumb  of  either  right 
or  left  hand.  Microphone  may  be  moved  without  danger  of  pressing 
this  switch. 


CABLE:  Eight  feet,  4  conductor,  shielded, 
overall  rubber  jacket,  equipped  with 
MC4M  connector. 

DISTORTION:  Not  exceeding  5%  for 
sinusoidal  sound  waves  from  any  direction 
from  100-4000  cps,  up  50  dynes/cm-. 


CORROSION  RESISTANCE:  The  entire 
microphone  is  completely  inhibited  against 
corrosion  and  will  successfully  withstand 
a  20%  salt  spray  atmosphere  for  100 
hours  at  95“  F. 

NET  WEIGHT:  S'/j  lbs.;  Shipping  wt.: 
5  lbs. 


INSULATION:  Leads  from  the  moving 
coil  are  insulated  from  the  microphone 
housing  and  stand,  and  are  capable  of 
withstanding  500  volts  RMS,  60  cps. 

STAND  TUBE:  Wear  resistant,  •/s"  XXM 
bakelite. 


SWITCH:  Push-to-talk  Acro-switch,  SPOT, 
for  relay  operation;  positive  action; 
slight  pressure  required  for  actuation; 
1/16"  over-travel;  connections  terminate 
on  terminal  strip  in  base. 


OUTPUT  IMPEDANCE:  25  ohms. 
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relay 


WE  VE  MADE 


and  not  one  has 
loosened 


THEY’RE  on  oil  well  puinp>s- 
for  twelve  years. 


They’re  standard  equipment  on  rock 
drills  —  industry’s  toughest  fastening 
problem. 

They’re  on  tanks,  planes,  guns — all 
kinds  of  wartime  material — all  kinds  of 
peacetime  equipment. 

All  told,  billions  of  Elastic  Stop  Nuts 
have  gone  to  work. 

And  as  far  as  we  know,  not  one  has 
failed  to  do  its  job. 

That  job  is  to  hold  fast  and  stay  put — 


Seals,  threads  al 
top  prevents 
corrosion  of 
working  threads. 

Fits  standard 
bolt. 


come  what  may  in  the  way  of  vibration, 
jar  or  chatter. 

Of  course  the  need  for  such  depend¬ 
able  fastenings  in  war  goods  and  planes 
is  paramount.  Some  planes  take  as  many 
as  35,000  in  a  single  ship. 

So  even  at  our  4,000,000-a-day  rate 
(which  soon  will  double)  the  demand 
keeps  growing. 

But  this  constant  call  for  more  and 
more— to  meet  the  exacting  responsi¬ 
bilities  of  war — gives  ample  proof  that 
Elastic  Stop  Nuts  answer  every  need  for 
secure  locking  and  speedy  fabrication. 


Tough,  elastic 
^  locking  element 


Locking  collar 
cannot  harm  the 
bolt  threads. 


Write  for  folder  explaining  the  Elastic  Stop  self-locking  principle. 


ELASTIC  STOP  NUT 


CORPORATION  OF  AMERICA 

2330  Vauxhall  Road,  Union,  N.  J. 

_WITH  THE  RKO  COLf^AK  —  SYMBOL  Or  SCCURITV 


Milling  Machine 
Electronically  Controlled 

An  electronic  unit  provides  auco- 
matic  cyclic  control  of  the  d-c  feed 
motor  in  a  Plan-O-Mill  Corporal  on 
planetary  milling  machine.  Star  ed 
when  a  button  is  depressed,  the  con¬ 
trol  feeds  the  milling  cutter  into  the 
work  at  a  pre-selected  speed,  auto¬ 
matically  switches  a  few  seconds 
later  to  another  pre-selected  speed 
for  feed-around,  rapid-reverses  the 
feed  motor  at  the  end  of  the  milling 
operation  and  shuts  off  the  motor 
at  the  end  of  the  cycle. 


Electronic, 
circuits  I 

\  I 

\f£ 


Trans  mountett  on 
'Side  of  machine 

Mounted  on 
^millinf  mach. 

“j  Oear  type  limit  switch 
I  I  for  reversing  cycle 


cl.c.f6rl\ 

armature} 


\^=f\Shaft 
I  <^onnected 
^Nlj - 1‘*~1  to  tfuill 

i  '%  Q. 

ij'  I  ^  'Starr 

'forward 
I*  '  ^  ^Reverse 

ft  '■  '  'Stop 

Control 

Dana! 


ei-c  feedmotor  ^  pane! 

Fig.  1 — Elemental  diagram  oi  circuit  uMd 
to  control  motor-speed  and  cyclic  opera- 
tions  on  planetary  milling  machine 

The  control  system  employs  tubes 
to  convert  a.c.  into  controlled  d.c., 
providing  variable  armature  and 
field  voltages  for  the  d-c  feed  motor. 
A  circuit  diagram  of  the  system  is 
shown  in  elemental  form  in  Fig.  1 
The  top  one  of  three  variable  con 
trols  mounted  on  a  panel  placed  at  a 
j  position  convenient  for  the  operator 
I  permits  adjustment  of  time-delay 
■  and  changing  of  the  speed  of  the 
feed  motor  at  the  instant  when 
feed-in  stops  and  feed-around  be¬ 
gins.  The  middle  control  sets  the 
speed  of  the  feed  motor  during 
feed-in.  The  bottom  control  ad 
justs  feed-around  speed.  A  gear- 
type  limit  switch  throws  the  feed 
motor  into  rapid-reverse  at  the  end 
of  the  milling  operation. 

Motor  speed  can  be  pre-deter- 
mined  within  close  limits.  Control 
is  obtained  by  varying  motor  arma¬ 
ture  voltage  while  holding  the  field 
voltage  constant  at  lower  rotation 
speeds  and  by  varying  the  field  volt¬ 
age  while  holding  the  armature 
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Some  bright  day  in  the  world  of 
peace  to  come,  Mr.  and  Mrs.  America 
may  be  replacing  television  tubes  as 
casually  as  light  bulbs.  You  don’t  need 
Alladin’s  lamp  to  conjure  up  a  house¬ 
ful  of  new  and  fascinating  electrical 
appliances  to  come  after  the  war  is 
won.  And  of  this,  too,  you  can  be  sure : 
W  hen  television-for-the-many  is  here, 
along  with  other  new  and  brilliantly 
engineered  products  of  electrical 


science,  Jackson  will  be  making  labo¬ 
ratory  and  service  shop  testing  instru¬ 
ments  to  meet  tomorrow’s  needs  in  full. 
Today,  Uncle  Sam’s  needs  come  first. 
.And  w'hlle  we  cannot  fill  your  orders 
now,  just  remember  that  the  name 
Jackson  has  earned  a  high  reputation 
wherever  fine  test  equipment  is  used. 
i  i  i 

JACKSON  ELECTRICAL  INSTRUMENT 
COMPANY,  DAYTON,  OHIO. 


All  Jackson  employees  —  a  full 
100^,  c  —  are  buying  War  Ronds 
on  a  payroll  deduction  plan. 
Let’s  all  go  all-out  for  Victory. 


Jackson 


Fine  Electrical  Testing  Instruments 
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Scanner 

head 


Winter- 


Adjuifmentj 
arm  j 


lOJt' 


Fig.  2 — Bock  of  milling  machine,  thowinq 
panel  containing  oil  electronic  equipment 
with  protective  cover  removed 

voltage  constant  at  higher  rotation 
speeds.  A  panel  located  at  the  rear 
of  the  milling  machine,  shown  in 
Fig.  2  with  its  protective  cover  re¬ 
moved,  contains  all  electronic  con¬ 
trol  equipment.  Included  is  a  ther¬ 
mal  relay  which  shuts  off  the  feed 
motor  before  sustained  overloads 
can  cause  damage  and  an  electronic 
brake  operating  in  conjunction  with 
the  auxiliary  motor  seen  at  the 
lower  left  in  the  photo  to  avoid  loss 
of  time  waiting  for  the  cutter  to 
slow  down. 
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Photoelectric  Relay  for 
Batch  Weighing,  Metering 

Designed  by  the  United  Cinephone 
Corporation,  a  light  and  compact 
two-unit  photoelectric  relay  simpli¬ 
fies  commercial  and  industrial  oper¬ 
ations  utilizing  pointer-and-scale 
type  weighing  devices  for  automatic 
control  of  processes  such  as  batch- 


If  You  Laek  Transformer  Spare 
•  •  .You  Neetl  a  Thortlarsoii  liielier 


Tliordarson  Tru-Fidelity  Incher  Series  Audio  Transformers  are 
specially  designed  for  use  where  weight  and  size  are  as  imitortant 
as  quality.  There  are  many  types  with  frequency  response  per¬ 
formance  within  — 1.5  db  from  30  to  15,000  c.  p.  s.  Single  plate 
to  grid  types  for  dc  in  primary  are  available  for  voice  frequencies. 

Thordarson  Incher  Transformers  are  protected  against  moisture 
by  vacuum  impregnation  of  the  coils  and  by  hermetically  sealing 
the  core  and  coil  assemblies  in  moisture-proof  compound. 

For  48  years  Thordarson  engineers  have  been  designing  and 
building  better  transformers  ...  no  matter  how  complicated 
your  transformer  requirements  may  he.  send  your  specifications 
to  Thordarson. 


Cahbrahd  foct^ 


Scah  or  meter - 


INCHER  CASE 
DIMENSIONS 
Dioffletw  15/16  in. 
Haight  (Ind.  lugs)  1  1/4  in. 
Haight  ^Cat*  alone)  1 1/8  in. 

Weight  1  1/4  oz. 
Mounting  Cantars  23/32  in. 


thordarson 


,^ornplifier 
'■  and 

1)01 


500  W.  HURON  ST.,  CHICAGO,  ILL 


Mony  other  types  illuilraftd 
and  dtscribad  in 
Catalog  No.  500 


Fig.  1 — Photoelectric  relay  oppliet 
external  accessory  to  a  pointer-c 
type  weighing  device 
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HM  BHttol  C«..  WatwkMry.  Cwm. 
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CMnilar  Pra*Mto  Car*.,  CtavaiaaM.  Ohia 
CanUnaatal  Straw  Ca..  Maw  Mfarfl.  Matt.  . 
Tha  CarMa  Straw  Car*.,  Maw  Britaia.  Cam. 
TIm  'H.  M.  Harpar  Ca..  Chltasa.  III. ' 


Rattan  BarStaU  B  Ward  Balt  B  Nat  Ca..  Port  Chaatar,  N.  V. 
RaaSiof  Straw  Ca.,  Narrtotaani.  Pa. 

Ptwall  MaaafattaHat  Ca..  Chlcata.  lit 
Staaill  Mtaafattariaa  Ca..  Watarvilla,  Cana. 

Sluriiaaraal  liw.,  Chiaata.  IH- 

Tlia  Saalfelastaa.  Httawwt  Mtf.  CB.,  SaatMattaa.  Cana. 
WWtaay  Straw  Can.,  Nathm.  N.  H.  • 


m0/^£  CAN  DUm  FHULiPS  SCRm! 

In  many  of  today’s  war-expanded  plants, 
raw  recruits  now  literally  walk  from  the 
employment  office  into  responsible  screw¬ 
driving  jobs  previously  rated  as  skilled 
work.  They  produce  efficiently,  too,  be¬ 
cause  the  job  is  simplified  and  made  fool¬ 
proof  by  Phillips  recessed  head  Screws. 

The  Phillips  driver  centers  automati¬ 
cally  in  the  recess  . . .  can’t  slip  out  to  in¬ 
jure  hands  or  spoil  the  work.  This  means 
centered  driving  force  ...  no  fumbling, 
wobbly  starts...  no  slant-driven  screws 


...  no  burred  or  broken  screw  heads. 

Snug  fit  and  perfect  centering  of  driver 
in  the  Phillips  Recess  enable  workers  to 
make  uniformly  tight  fastenings  .  .  .  and 
do  it  with  less  effort.  Driving  speed  is 
often  doubled  because  easy-driving,  skid- 
proof  Phillips  recessed  head  Screws  make 
power-driving  practical! 

They  cost  loss  to  uso  I  •  Compare  the  cost 
of  driving  Phillips  and  slotted  head  screws. 
You’ll  find  that  the  price  of  screws  is  a 
minor  item  in  your  total  fastening  expense 
. . .  that  it  actually  costs  less  to  have  the 
many  advantages  of  the  Phillips  Recess! 


PHILUPS^^SCREWS 


KEY  TO  FASTENING  SPEED 
AND  ECONOMY 

The  Phillips  Recessed  Head 
was  scientifically  engineered  to 
afford; 

Fast  Starting  —  Driver  point  au^ 
tomatically  centers  in  the  recess 
...  fits  snugly.  Screw  and  driver 
"become  one  unit.”  Fumbling, 
wobbly  starts  are  eliminated. 
Faster  Driving  —  Spiral  and  pow¬ 
er  driving  are  made  practical. 
Driver  won’t  slip  out  of  recess 
to  injure  workers  or  spoil  ma- 
terial.  (Average  time  saving  is 
*■  50%. ) 

Easier  Driving  —  Turning  power 
is  fully  utilized  by  automatic 
centering  of  driver  in  screw 
head.  Workers  maintain  speed 
without  tiring. 

Battar  Fastenings  —  Screws  are 
set-up  uniformly  tight,  without 
burring  or  breaking  heads.  A 
stronger,  n^ter  job  results. 


WOOD  SCREWS  •  MACHINE  SCREWS  •  SELF-TAPPING  SCREWS  •  STOVE  BOLTS 


liitsfsatiwial  9tnm  C*..  Dairsit  MUh. 

TIm  Lsomii  B  C«.,  ClavtiMS.  OMa 

Tha  Natiaaal  Saraw  B  Mif.  Oa..  ClavalaMd.  OhIa 
Maw  Caflaiis  Straw  Ca..  Kaaaa.  N.  H. 

Tha  Charlat.  Parhar  Ca..  MerMaa,  Caaa. 
Parhar-KalaB  Cara..  Nav  Yark.  N.  Y. 

Pavtathat  Sarav  Ca..  Pavtuahat  B.  I. 


ing  and  container-filling.  The  relay 
is  readily  adaptable  for  use  in  c(  a- 
nection  with  weighing  devices  of  t  ie 
type  illustrated  in  Fig.  1  and  m;  y, 
obviously,  be  employed  in  conjunc¬ 
tion  with  reasonably  large  mettrs 
used  for  measuring  values  otl-ir 
than  weight.  Construction  is  such 
that  the  relay  may  be  applied  tx- 
ternally  to  existing  apparatus,  in  a 
manner  such  as  that  shown,  or  n  ly 
be  incorporated  within  weighing  de¬ 
vices  or  meters  of  the  larger  variety 
during  manufacture. 


Am^ifkr 

and 

rthf 

box 


,-fhototubt 


•  Sconner  M. 
'Light  source 
Prt-ompUfitr  tube 


\Aptrature 


Fig.  2 — General  arrangement  oi  parti 

within  tcanner-head,  with  dimentions  ol 
both  photoelectric  relay  units 


Referring  to  Fig.  2,  it  will  be  seen 
that  the-  relay  comprises  a  scanner 
head  in  w’hich  a  light-source,  an 
aperture,  a  phototube  and  a  pre¬ 
amplifier  tube  are  incorporated.  The 
scanner-head  may  be  affixed  to  a 
suitable  arm  in  such  a  way  that  a 
beam  of  light  strikes  the  calibrated 
face  of  the  weighing  device  at  a 
point  through  which  the  pointer  of 
the  weighing  device  passes,  prefer¬ 
ably  with  the  beam-path  an  inch  or 
less  long  between  scanner-head  and 
face.  The  supporting  arm  may  then 
be  adjusted  so  that  the  weighing  de¬ 
vice  pointer  passes  through  the 
light-beam  between  scanner-head 
and  face  at  any  value  within  the 
available  measurement  range.  Two 
scanning-heads  may,  of  course,  be 
utilized  where  control  is  required  at 
both  low  and  high  values. 

In  operation,  the  scanner-head 
projects  a  light-beam  to  the  cali¬ 
brated  face  of  the  weighing  device 
and  a  quantity  of  light  dependent 
upon  the  reflective  capabilities  of  the 
face  is  returned  to  the  phototube 
within  the  scanner-head,  causing  it 
to  bring  the  anode  current  of  the 
pre-amplifier  tube  within  the  head  to 


Stabbing  out  into  the  black  of  night 
.  .  .  locating  winged  raiders  ,  .  . 
downing  an  unseen  enemy . . .  elec¬ 
trical  and  electronic  devices  are 
helping  United  Nations  win  mas¬ 
tery  of  the  air. 

Today,  the  Allies  are  benefit¬ 
ing  by  the  years  of  peacetime 
research.  Companies  long  active 
in  the  radio  industry,  like  Utah 
Radio  Products  Company,  are 
turning  the  skill  of  their  labora¬ 
tories  to  the  manufacture  of 
weapons  for  war. 

Utah  dependability,  long  a  by¬ 
word  in  the  radio  industry,  is 
being  built  into  all  kinds  of  elec¬ 
trical  and  electronic  devices,  for 
the  Navy,  Army  and  Air  Corps. 


We  would  like  to  tell  you  this 
whole  story  of  Utah  develop¬ 
ments,  but  that  would  be  inter¬ 
esting  to  the  enemy,  too;  so  the 
full  details  will  have  to  wait  until 
after  the  war. 

Then,  when  America  is  back 
in  the  swing  of  peacetime  activ¬ 
ity —  American  homes  and  fac¬ 
tories  will  benefit  from  the  war¬ 
time  research  and  improvements 
that  are  now  going  on  at  Utah. 
Re-united  family  circles  will  have 
greater  convenience  and  enjoy¬ 
ment.  Industrial  production  will 
be  assured  of  greater  economy 
and  efficiency.  UTAH  RADIO 
PRODUCTS  COMPANY,  812 
Orleans  St.,  Chicago,  Ill. 


PARTS  FOR  RADIO,  ELECTRICAL  AAIO 
ELECTRONIC  DEVICES,  INCLUDING 
SPEAHERS,  TRANSFORMERS,  VIBRATORS, 
UTAH-CARTER  PARTS,  ELECTRIC  MOTORS 
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war-phopuchon  shipmcmts  up 

200“/  ^ 

spite  of  this  big  increase,  Hytron  has  available 

IMMEDIATELY  —  large  capacity  for  certain  types  of  radio  and  electronic  tubes. 

/  IN  SECOND  QUARTER  —  still  larger  capacity  for  almost  all  types  which  Hytron  is 
t  tooled  to  make. 

/  1007, 

“ — - IN  THIRD  AND  FOURTH  QUARTERS  —  capacity  almost  unlimited  for  all  types  suited 

to  Hytron's  production  lines. 

If  you  place  your  orders  now,  Hytron's  fast-rising  productive  capocity  can 
smash  those  bottlenecks  caused  by  tube  shortages. 
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and  for  FREEDOM 
from  Solder  Failure 


Pkote  Oourtnn  KMogg  Switchboard  4  Supplg  Co. 

KESTER  CORED  SOLDERS 


•  Solder  todaj  is  a  vital  war  mate* 
rial!  Wherever  it  is  used  in  produc¬ 
tion  of  fighting  machines  and  the 
equipment  that  goes  into  them — in 
safeguarding  heavv-duty  or  delicate 
electrical  circuits;  in  general  metal¬ 
joining  applications;  in  any  of  its 
many  important  uses — it  must  hold 
tight! 

•  Kester  Cored  Solders  measure  up 
to  the  most  exacting  war  jobs.  They 
expedite  production,  safely  —  flux 
and  solder,  both  in  proper  kind  and 
amount,  are  applied  in  one  simple 
operation.  The  high  effectiveness  of 


results,  an  unequalled  resistance 
to  bending,  vibration,  shock,  con¬ 
traction  and  expansion. 

•  Kester  Rosin-Core  Solder,  for  elec¬ 
trical  applications,  contains  a  spe¬ 
cial,  patented  plastic  rosin  flux  that 
won’t  injure  insulating  material  or 
cause  corrosion.  Kester  Acid-Core 
Solder,  for  general  use,  makes  a 
tight,  clean,  permanent  union. 

D  All  Kester  Cored  Solders  are  avail¬ 
able  in  a  wide  range  of  core  and 
strand  sizes,  meeting  every  produc¬ 
tion  requirement.  Consult  Kester 
engineers  freely,  with- 


Kester  fluxes  and  superior  quality  out  obligation,  on  any 
of  Kester  alloys  insure  permanent  soldering  problem. 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue,  Chicago,  Illinois 
Eutern  Plant:  Newark,  N.  J.  Canadian  Plant:  Brantford,  Ont. 

Silver-Lead  Alloy.  Kester  is  prepared  to 
-  — offer,  for  test  on  your  work,  a  wartime 
silver  and  lead  in  both  cored  and 
J^ajgjiijSw  wire  form. 


UNITED 

STATES 

SAVINGS 

SONDS 


STANDARD  FOR 


some  nominal  value.  When  the 
pointer  of  the  measuring  device  ' 
moves  into  the  light-beam  there  is 
a  change  in  the  quantity  of  light  re-  } 
fleeted  to  the  phototube  and,  conse-  j 
quently,  a  change  in  the  pre-amplifier 
tube  anode  current.  This  change 
actuates  a  succeeding  amplifier  tube 
contained  within  the  second  unit  of 
the  device  through  a  connecting 
cable  and  causes  a  relay  to  operate. 
The  relay  may  be  connected  to  con¬ 
trol  external  circuits  associated  with 
the  commercial  or  industrial  opera¬ 
tion  in  progress. 

i  The  device  described  is  applicable 
to  pointer-and-scale  instruments 
with  faces  from  which  little  or  no 
light  is  reflected  as  well  as  to  those 
from  which  considerable  light  is  re¬ 
turned  to  the  scanner-head  photo¬ 
tube  inasmuch  as  it  is  sufficiently 

.  sensitive  to  operate  on  the  differen¬ 
tial  between  light  reflected  by  the 
average  pointer  and  scale  and  does 
not  depend  upon  interruption  of  light 
reflected  from  the  scale  for  opera¬ 
tion.  Effectiveness  of  the  relay  when 
it  is  necessary  to  mount  the  scanner 
head  more  than  an  inch  away  from 
the  calibrated  face  of  the  scale  de¬ 
pends  largely  upon  the  contrast  in 
reflective  ability  between  the  instru¬ 
ment’s  face  and  pointer  and  the 
amount  of  light  reflected  by  any  glass 
incorporated  within  the  w’eighing 
device  to  protect  its  pointer  and  face. 

•  •  • 

j 

1  Transmitting  Antenna  De-Icer 

I  Electric  heat  is  used  by  FM  sta¬ 
tion  W51R*  at  Rochester,  N.  Y.,  to 
prevent  formation  of  ice  on  its 
transmitting  antenna,  high  up  on 
top  of  a  downtown  building.  The 
antenna  consists  of  two  sets  of  hol¬ 
low  cross  arms  mounted  one  above 
the  other,  “turnstile”  fashion,  in  a 
horizontal  plane.  Formation  of  ice 
would  not  only  reduce  radiation  effi¬ 
ciency  but  might  also  endanger 
passersby  in  the  street  below. 

A  four  foot  “Calrod”  electric 
heating  unit  has  been  built  into 
each  of  the  cross  arms.  Current 
for  these  heaters  is  turned  on  auto¬ 
matically  when  temperature  drops 
within  the  sleet-forming  range  by 
two  thermostats  mounted  on  the 
antenna  mast.  Both  thermostats 
must  be  closed  to  operate  the  heat¬ 
ers.  One  thermostat  closes  w'hen 
the  temperature  falls  below  32  dep 
and  the  other  functions  when  it 
falls  below  28  deg.  F. 
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U.  S.  SIGNAL  CORPS !  When  the  smoke  of  battle 


fades  and  historians  record  the  heroic  deeds  of  men  and  armies 


— only  then  will  we  fully  appreciate  the  important  role  of  the 
U.  S.  Signal  Corps  in  this  world  conflict !  Our  victories  on  the 
field  and  in  the  air  can  be  attributed  in  a  great  measure  to  the  sac¬ 
rifice,  skill  and  courage  of  the  men  in  this  branch  of  the  armed 
services.  They  are  in  fact  the  nerve-center  of  our  fighting  forces. 


COURTESY  OF 


lEFFERSON-TRAVIS  RADIO  MFG.  CORP. 


WASHINGTON,  D.  C 


NEW  YORK,  N.  Y. 
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The  fundamental  purpose  of  every  Cannon  Connector  is  to  connect 
electrical  circuits  quickly  and  securely.  This  theme  is  expressed  by 
a  single  Cannon  contact  pin  and  its  corresponding  socket.  The  ad¬ 
dition  of  more  pins  and  sockets  to  handle  more  circuits  is  simply  a 
variation  of  this  fundamental  theme.  This  means  the  same  basic 
uniformity  of  quality  and  dependability  in  a  comprehensive  line 
of  standard  Cannon  Connectors. 

Today,  statuiard  Cannon  Plugs  are  supplied  in  the  type,  style  and 
size  required  for  connecting  nearly  every  circuit  used  in  modern 
electrical  control  and  communication  systems.  So  complete  is  the 
Cannon  Line  that  it  is  difficult  to  find  a  requirement  that  cannot  be 
filled  by  a  standard  Cannon  Plug. 

Tell  us  your  needs  and  we’ll  gladly  suggest  the  standard  Cannon 
Plug  which  best  fits  your  special  job.  Cannon  standardization 
speeds  up  assembly  operations . . .  makes  inspection  and  service 
easier  . . .  and  assures  uniform  dependability  under  all  conditions. 


©Cannon  Electric  Development  Company,  Los  Angeles,  California 

Canadian  Factory  and  Engineering  Office:  Cannon  Electric  Co.,  Ltd.,  Toronto,  Canada 
REPRESENTATIVES  IN  PRINCIPAL  CITIES  — CONSULT  YOUR  LOCAL  TELEPHONE  BOOK 


Detecting  Smoke  in  Blood 


Firemen  and  other  victims  of  smoke¬ 
poisoning  are  hard  to  treat  becavse 
the  smoke  gets  in  the  bloodstre.mi 
and  the  nature  of  first-aid  me..s. 
ures  depends  to  some  extent  uf  on 
the  amount  of  it  found  there.  Snu  ke 
discolors  the  blood  but  frequently 
not  enough  to  be  readily  detec, ed 
by  the  naked  eye. 

A  color-sensitive  electronic  de¬ 
vice  is  being  developed  especially 
for  the  purpose  of  determining  the 
degree  of  exposure  to  smoke.  It 
will,  engineers  working  on  the  prob¬ 
lem  hope,  tell  a  physician  what  he 
wants  to  know  in  a  matter  of  sec¬ 
onds. 


Black-Light  Lamps  for  Maps 


A  TRANSPARENT  PLASTIC  envelope 
which  converts  invisible  near-ultra- 
violet  light  into  weak  and  diffused 
visible  light  which  will  not  affect 
night  vision  of  bomber  crews  is 
described  in  the  last  issue  of  i4 na¬ 
tion  magazine.  Maps,  photographs, 
orders  or  other  printed  material 
placed  in  these  envelopes  are  illu¬ 
minated  sufficiently  for  readibility 
when  in  contact  with  this  new 
fluorescent,  transparent  orange-red 
plastic  material  developed  by  J.  M. 
Gordon,  fluorescent  and  luminesc¬ 
ent  products  consultant.  The  en¬ 
velopes  can  be  made  in  practically 
any  desired  size,  from  small  card 
holders  to  map  or  chart  containers. 
Penciled  messages  can  be  written 
directly  on  the  envelopes,  and 
erased  for  re-use: 

Provisions  for  using  the  Gordon 
envelopes  with  suitable  light 
sources  have  been  incorporated  in 
a  new  bomber  which  is  now  in  pro¬ 
duction,  and  the  system  is  already 
being  used  by  the  Signal  Corps. 

The  Gordon  portable  light  source, 
designed  especially  for  use  with 
fluorescent  plastic  envelopes,  is  a 
self-contained  2J-w’.  near-ultravio- 
jet  lamp  w’ith  batteries.  It  can  be 
used  either  on  a  table  or  placed 
on  the  forehead  like  a  miner’s  lamp 
The  4-\v.,  24  to  28-v.  black  light 
source  standardized  by  both  the 
Army  and  Navy  will  permit  vision 
over  an  area  of  39  square  inches  of 
fluorescent  envelope  material  when 
held  five  inches  above  the  surface. 
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Whether  used  as  wiring  or  lug  insulation  or  as  conduit, 
this  extruded  plastic  tubing  will  do  a  good  job  even 
under  difficult  conditions.  It  has  been  employed  on  tiny, 
fraaional  horsepower  motors  and  on  giant  aircraft; 
in  the  construction  of  sensitive  laboratory  equipment 
and  in  rough-riding  Army  tanks. 

IRV-O-LITE  XTE-30  is  suitable  for  such  diverse 
installations  because  random  samples  consistently  live 
up  to  these  standards: 

Dry  Dielearic  Strength . 750  VPM 

350  VPM 

. 2,150 

250% 


Wet  Dielearic  Strength 


The  Ruhiion  Comfjny  h<$t  used  IRV-O- 

LITE  for  two  yemrs  to  imsmlote  the  intri- 
Ctf/e  wiring  of  Inhorslory  instruments.  In 
the  photo  nhove,  *  length  of  bus  bur  insn- 
luted  with  XTE-30  is  being  formed  und 
cut  to  fit  n  poiensiomitcr  circuit. _ 


NEW!  Most  recent  addition  to  the  Irvington  Fibron- 
ized  tubing  line,  XTE-130  was  developed  to  withstand 
unusually  high  temperatures.  Samples  of  No.  9  opaque 
have  yielded  an  oven  life  of  500  hrs.  at  125°  C.  (257°  F.), 
1000  hrs.  at  105°  C.  (221°  F.). 

IRV-O-LITE  XTE-130  offers  a  dielectric  strength  of 
1000  VPM  both  wet  and  dry,  tensile  strength  of  4000  lbs. 
per  sq.  in.  Although  slightly  less  flexible  than  XTE-30 
at  room  temperature,  this  tubing  resembles  it  in  other 
respects.  XTE-130  is  obtainable  in  black,  green,  white, 
yellow,  red,  blue  and  clear,  in  A.S.T.M.  sizes  No.  20  to 
V/2"  I.D.  and  same  lengths  given  above. 

For  additional  information  or  for  testing  samples 
write  Dept. 

Over  25/OOOfOOO  feet  of  IRV-O-LITE  now  serving  Industry 
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Jr  VARNISH  &  INSULATOR  CO 

IRVINGTON,  NEW  JERSEY,  U.  S.  A.  •  PLANTS  AT:  IRVINGTON,  NEW  JERSEY  &  HAMILTON,  ONTARIO,  CANADA 
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227  FULTON  ST.,  NEW  YORK 


Factories 

NEW  YORK  CITY  •  LONG  ISLAND  CITY 
CHICAGO  •PLANTSVILLE,  CONN 


Company,  inc 


Raised  Dots  on  Gage  Dial 
Permit  Inspection  by  Blind 
Workers 

Precision  inspection  of  parts  liy 
blind  persons  to  check  conformance 
with  permissible  tolerance  limits  is 
possible  with  an  instrument  manu¬ 
factured  by  Trico  Products  Corp,, 
Buffalo,  N.  Y.  The  fixed  tolerance 
markings  are  raised  above  the  face 
of  the  dial,  and  the  conventional 
gaging  indicator  is  replaced  with  a 
simple  vertical  pointer  to  permit 
finger-touch  readings  with  an  accu¬ 
racy  as  good  as  one  ten-thousandth 
inch  in  some  cases. 


Electronics  Guards  the  Mint 

Metal  money  minted  by  the  United 
States  Government  at  a  place  which 
shall  remain  un-named  is  marked 
with  a  substance  w’hich  is  invisible 
to  the  naked-eye  under  ordinary 
light  but  quite  visible  when  exposed 
to  ultraviolet  light.  Ultraviolet 
lamps  blanket  all  exits  and  en¬ 
trances  so  coins  so  marked  are 
readily -identified  as  the  property  of 
Uncle  Sam  if  anyone  accidentally 
or  otherwise  attempts  to  carry  out 
“samples.” 


MASTER  RADIO 


0  AK  a  compact  high  Tohago.  high  speed,  anti-vibrotion 
type  keying  relay  for  break-in  operation  in  oircraft  radio 
equipment.  A  push-pull  magnetic  arrangemmit  whidh  pro¬ 
vides  magnetic  holding  pressme  on  both  transmit  and 
receive  contacts.  One  pole  is  equipped  with  two  windings, 
one  of  which  is  a  holding  winding  connected  dire^y 
across  the  battery  supply.  The  other  winding  is  connected 
in  series  with  the  single  winding  on  the  other  p<^  and 
polarized  so  that  when  the  circuit  is  completed  through 
the  key,  the  flux  is  neutralized  on  die  holding  or  receive 
position  pole  and  the  armature  pulls  up  to  the  transmit  posi¬ 
tion.  Opening  the  key  cuts  off  the  budking  flux  and  the 
holding  flux  pulls  armature  back  to  receive  pogtOfin. 
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damage  to  delicate  instruments  and  tubes. 


triplets . . .  quintuplets — but  hil- 
lionettes,  each  the  "spittin’  image”  of  the  one 


Sola  Constant  ^bltage  transformers  automat 


that  preceded.  That  is  the  rigid  uniformity  re¬ 
quired  of  American  arms  and  ammunition,  a 
requirement  which  demands  all  the  'Meadly  pre¬ 
cision”  industry  can  develop. 

Maintenance  of  production  schedules  and  uni¬ 
form  accuracy  in  pro«lucts  is  a  difficult  assign¬ 
ment  these  days.  Overloaded  supply  lines  de¬ 
liver  unreliable  power  voltages.  During  j)eriods 
of  jK’ak  loads,  voltages  may  vary  as  much  as 
.*10%.  Unexpected  surges  cause  unsteady  op¬ 
eration  of  precision  machines  and  irreparable 


ieally  <'orn*ct  thes<‘  voltage  ffuctuations.  Regard¬ 
less  of  variation  in  line  supply,  they  deliver  an 
unerring,  sp«*eific  voltage  that  makes  precision 
performance  a  reality.  They  are  instantaneous  in 
action — have  no  moving  parts  and  are  self-pro¬ 
tecting  against  short  circuit.  Standard  units 
available  for  all  ordinary  applications,  or  spe¬ 
cialized  units  to  meet  unusual  requirements. 

Note  to  Industrial  Executives:  Thr  prMvms  stilviil 
by  Sola  "Cl  "  transformers  in  other  plants  may  lutte  an  ex- 
iutcounterjMjrt  in  yours.  Findout.  Ask  for  bulletin  DCV-74 


iTrdlfbformers 


Trsntformers  fert  Constant  Voltage  •  Cold  Cathode  lighting  •  Mercury  Lamps  •  Series  lighting  •  FluoreKent  lighting  •  X-roy  Equipment  •  luminous  Tube  Signs 
Oil  Burner  Ignition  •  Radio  •  Power  •  Controls  *  Signal  Systems  •  Door  Bells  and  Chimes  •  etc.  SOLA  ILICTRIC  CO.>  2S2S  Clybowrn  Ave.,  Chicago,  III. 
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ENGINEERED  TO  LICK  SEVERE 
HEAT  AND  HUMIDITY  PROBLEMS 

Thermador  Transformers  are  Thermatite  treated  to  with¬ 
stand  extreme  temperatures  and  humidity — arid  or  moist 
heat — dry  or  damp  cold  do  not  hamper  their  efhciency 
Thermatite  is  the  name  of  a  process  of  accurate  heat 
controlled  vacuum  impregnation  developed  and  im¬ 
proved  over  a  period  of  ten  years. 
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5119  South  Riverside  Drive,  Los  Angeles,  Calif. 

Sei/en  Le€Ufue4  ^kead 


NEW  BOOKS 


The  Theory  of  the 
Photographic  Process 


By  C.  E.  Kenneth  Mees,  D.  Se.,  F. 
R.  S.  Vice  President  in  Charge  of  Re¬ 
search  and  Development.  Eastman  Ko¬ 
dak  Company.  The  MacMillan  Com¬ 
pany,  New  York,  1942,  1124  pages. 
Price  $15.50. 


A  MEMBER  of  a  large  research  organ¬ 
ization  in  need  of  specific  information 
for  the  job  at  hand  has  only  to  get  in 
touch  with  some  other  member,  a  spe¬ 
cialist,  who  can  tell  him  what  he  wants 
to  know  or  who  can  tell  him  just  where 
to  get  the  needed  information.  For  a 
solo  worker  or  member  of  a  small 
group,  such  access  is  not  possible.  The 
investigator  is  then  saddled  with  the 
additional  problem  of  trying  to  find  out 
where  to  look  for  the  required  data. 

This  problem  of  where  to  find  reli¬ 
able  facts  is  especially  real  for  the 
worker  in  photography.  The  presenf 
book  by  Dr.  Mees  goes  a  long  way 
towards  bridging  this  difficulty. 

“During  the  last  fifty  years,  scien¬ 
tific  workers  interested  in  the  study  of 
the  photographic  process  have  built  up 
a  fund  of  knowledge  which  is  scattered 
through  the  literature  in  several  lan¬ 
guages  and  in  a  great  diversity  of, 
journals.  The  purpose  of  this  book  i.® 
to  provide  a  general  handbook  of  tl 
subject  as  a  guide  to  the  literature  an 
as  a  summary  of  its  conclusions.” 

This  is  not  a  book  for  the  amateu 
-  who  is  dissatisfied  with  the  prints  suy 
plied  by  the  corner  drug  store  and  ha 
decided  to  start  doing  his  own  dr 
room  work.  It  is  rather  for  the  serioi 
scientific  worker  confronted  by  some 
I  unexpected  or  unfamiliar  photographic 
1  reaction  for  which  an  explanation  or 
j  by-pass  is  required,  or  for  one  who 
j  wishes  to  become  familiar  with  the 
I  present  state  of  the  art  and  its  past  t 
history  before  launching  into  the  un-  ! 
known. 

The  book  is  divided  into  six  parts 
preceded  by  a  one  page  Introduction 
outlining  the  operations  involved  in 
the  photographic  process.  The  sections 
cover:  The  Photographic  Material, 

i  The  Action  of  Light,  Development  and 
I  the  After  Processes,  Sensitometry, 

I  Photographic  Physics  and  Optical 
Sensitizing.  Each  chapter,  of  which 
there  are  twenty-five  in  all,  follows  the 
same  plan  of  presentation  as  that  used 
in  the  Introduction,  in  that  the  open¬ 
ing  paragraph  briefly  and  simply  out¬ 
lines  the  subject  matter  of  that  chap- 
•  ter.  Then  follow  the  important  high¬ 
lights  of  the  subject  in  the  past  and  the 
results  of  recent  research.  Copious 
references  are  given  to  original  sources 
in  the  literature  and  frequent  results 
of  unpublished  research  are  made  avail¬ 
able.  These  are  ‘  some  of  the  chapter  ‘ 
headings:  The  Preparation  and 

Properties  of  Gelatin,  The  Reciprocity 
Intermittency  and  Clayden  Effects 
The  Kinetics  of  Development,  The 
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|L  Hov*  you  received* your  free  copy  of  this 
new  Rimlock  folder?  It  provides  many  hints 
^  on  proper  Rimlock  operation  that  may  im 
B  prove  your  quartz  production.  Fill  in  and 
p  mail  this  coupon  today! 


Proper  operation  of  DI-MET  Rimlock  quartz  cutting  wheels  leads  to  greatly 
improved  production,  longer  blade  life . .  .  eliminates  blade  sharpening  and  gives  better 
over-all  results  on  all  methods  of  cutting.  Recommended  procedures 
ore  simple,  and  resulting  benefits  are  well  worth  the  effort. 


blade  r.p.m.  during  cutting  operations  lowers  blade 
efficiency,  dulls  cutting  edges  and  destroys  accuracy. 
A  ^  h.p.  motor  is  recommended  for  general  quctfti 
cutting  operations. 


BSERVE  these  four 


major  rules  in  your 
^  quartz  cutting  operations  and  you'll  get 
more  satisfaction  than  ever  before  from  fast¬ 
cutting  Rimlocks! 

^Operofe  Rimlocks  at  the  correct  speed!  Surface 
speed  should  range  from  4000  to  4500  s.f.m.,  which 
is  an  r.p.m.  of  approximately  2000  for  an  8"  diameter 
Rimlock. 

I^Keep  the  feed  pressure  light!  A  load  of  7  lbs.  is 
ample.  Too  much  pressure  shortens  blade  life  . . . 
drives  diamonds  back  into  the  metal  and  turns  them 
sideways,  destroying  the  fast,  free  cutting  action. 

y  Use  abundant  coolant  of  rich  mixture! 

A  mineral  base  soluble  oil  mixed  in  a  M  ji 
ratio  of  4  parts  water  to  1  part  oil  pro- 
vides  very  satisfactory  lubrication  with 
efficient  cooling  ability.  Flood  both  sides 
of  blade  generously. 

^  Use  ample  motor  power!  Variation  of 


FELKER  MANUFACTURING  CO. 
TORRANCE,  CALIFORNIA 


Pl»as9  sand  m«  ih*  naw  Rimfock  folder. 


Name. 


Company. 


Address 
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Measurement  of  Spectral  Sensiti  iiij 
Photographic  Aspects  of  Sound  J 
cording  and  The  Mechanism  of  Opti  j 
Sensitizing.  Chapter  20  on  Tone 
production  should  be  of  particular  In 
terest  to  those  working  on  televiFi.J 
The  author  acknowledges  the  g  rj 
erous  assistance  received  from  many  (< 
his  co-workers  at  Kodak  Park  in  lii 
preparation  of  the  book.  Several  havi 
contributed  whole  chapters  while  other 
have  assisted  in  the  revision  of  chap 
ters.  The  dedication  “To  Samuel  H 
Sheppard,  D.  Sc.,  in  recognition  of 
collaboration  in  research  on  the  theor 
of  the  photographic  process,  which  hai 
continued  for  forty  years,”  is  a  pariifi 
larly  happy  one,  for  it  will  be  re  nenj 


Those  things 

we  haven’t  mentioned 


Frankly,  there's  a  great  deal  going  on  at  Cardwell  that 
we  haven't  mentioned  in  our  ads.  We  can't  catalogue 
our  new  and  improved  equipment,  nor  can  we  promise  it 
for  civilian  application  at  any  definite  future  time,  since 
only  orders  bearing  the  very  highest  priority  ratings  can 
be  accepted. 


vestigations  on  the  Theory  of  th 
Photographic  Process,”  published  i 
1907  contained  the  material  of  t!!t*>i 
accepted  from  these  men  for  the  (id 
grees  of  Bachelor  of  Science  and  l)(-v 
tor  of  Science. 

The  book  runs  to  1124  pages,  list 
160  scientific  journals  and  946  authors 
has  89  tables,  406  illustrations  lx  -idc 
numerous  chemical  diagrams,  givi 
1750  references  to  the  literature,  has  ; 
complete  subject  index,  weighs 
pounds  and  costs  $12.50. — w.g.h. 


We  can,  however,  pledge  an  even  better  Cardwell  prod¬ 
uct  for  your  eventual  use.  Design  refinements  in  existing 
models,  developments  in  standard  condenser  types  and 
radically  new  features  are  incorporated  in  the  present 
Cardwell  line.  The  experience  of  the  men  who  pioneered 
the  original  metal  end  plate  capacitors  makes  Cardwell, 
as  always,  a  standard  of  comparison. 


Principles  of  Electronics 

By  Royce  G.  Kloeffler,  Professor  o 
Electrical  Engineering,  Kansas  Stat 
College.  John  Wiley  &  Sons,  Inc.  19il 
175  pages.  Price  $2.50. 

This  addition  to  the  steadily  growii,. 
list  of  books  on  electronics  is  suitab!- 
for  a  short  introductory  course  in  thi 
subject,  and  in  fact  has  been  writtci 
from  the  author’s  own  teaching.  Ir 
his  case,  sophomore  students  in  (.Ux- 


electrical  engineering  as  having  twj 
possibilities;  one  is  the  old-fashion' 
method  of  indoctrinating  the  stude’ 
with  electric  and  magnetic  circuits  fol 
lowed  by  a  study  of  power  machinery 
Another  way  to  start  the  student 
his  way  to  being  an  electrical  entrinc 
is  to  teach  him  electronics  right  off  t  : 
bat.  The  author  feels  that  the  “ex 
treme  simplicity  of  action  taking  I'la' 
in  the  electron  tube  justifies  this  a; 
proach.” 

While  this  book  deals  with  the  “prin 
ciples”  it  is  not  “elementary.”  Tr 


CARDWELL 


CONDENSERS 


Additional  Book 
found  on  page  208. 
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MOLDED  CARBON  AND  METAL  PRODUCTS 


SOLIDS  FROM  POWDERS  in  30  seconds/ 


...TO  HELP  SOLVE  DESIGN,  PRODUCTION 
AND  PRIORITY  MATERIAL  PROBLEMS 


Typical  Stackpola  Molded  Products 

!  and  Contacts  Booringt 
[dl carboy  graphite,  w,|di„g  Rods,  Elac 
neul  and  compo- 
iilsoH  types)  ^ 

Ihm' Metal  Contacts  _'***  ^ 

_  Pocking,  Piston  and 

-J  ,.  H  Iran  Com-  Sool  Rings 

Rheostat  Plates  and 
Discs 

Broke  Lining,  and 
numerous  others 


Stackpolo  Electronic  Products 


=  '-d  end  Variable 
Rtsislars 


Switches 

Melded  Iron  Cores 


o  utstanding  among  current  developments  is  the  rapid  increase  in  the  use  of  solids 
molded  from  powders.  Not  only  do  these  include  the  better-known  types  of  carbon, 
carbon  graphite  and  similar  compositions  but,  of  steadily  growing  importance,  are 
the  countless  parts  formed  from  molded  iron  and  iron-nickel  powders.  Savings  in 
nfachining  operations,  faster  production,  and  the  frequent  ability  to  utilize  less 
critical  materials  are  outstanding  among  the  advantages  involved. 

As  a  leader  for  over  a  third  of  a  century  in  the  molding  of  solids  from  powders, 
it  is  only  natural  that  Stackpole  today  should  be  headquarters  for  the  latest  develop¬ 
ments— whether  they  entail  powder  iron  metallurgy,  or  the  forming  of  rare  metal 
contacts  from  powders,  a  field  in  which  Stackpole  developments  have  set  new 
standards  of  performance. 

A  vast  fund  of  accumulated  engineering  knowledge  backed  by  exclusive  processes 
is  here  available  to  manufacturers  whose  products  may  be  made  better  or  produced 
faster  by  the  use  of  molded  carbon,  iron,  or  rare  metal  components. 


STACKPOLE  CARBON  COMPANY,  St.  Marys,  Penna. 
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MOLDED  CARBON  AND  METAL  PRODUCTS 


. . .  TO  HELP  SOLVE  DESIGN,  PRODUCTION 
AND  PRIORITY  MATERIAL  PROBLEMS 


Outstanding  among  current  developments  is  the  rapid  increase  in  the  use  of  solids 
molded  from  powders.  Not  only  do  these  include  the  better-known  types  of  carbon, 
carbon  graphite  and  similar  compositions  but,  of  steadily  growing  importance,  are 
the  countless  parts  formed  from  molded  iron  and  iron-nickel  powders.  Savings  in 
nfachining  operations,  faster  production,  and  the  frequent  ability  to  utilize  less 
critical  materials  are  outstanding  among  the  advantages  involved. 

As  a  leader  for  over  a  third  of  a  century  in  the  molding  of  solids  from  powders, 
it  is  only  natural  that  Stackpole  today  should  be  headquarters  for  the  latest  develop¬ 
ments — whether  they  entail  powder  iron  metallurgy,  or  the  forming  of  rare  metal 
contacts  from  powders,  a  held  in  which  Stackpole  developments  have  set  new 
standards  of  performance. 

A  vast  fund  of  accumulated  engineering  knowledge  backed  by  exclusive  processes 
is  here  available  to  manufacturers  whose  products  may  be  made  better  or  produced 
faster  by  the  use  of  molded  carbon,  iron,  or  rare  metal  components. 

STACKPOLE  CARBON  COMPANY,  St.  Marys,  Penna. 
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Rediffusion 


The  advantages  offered  by  redif¬ 
fusion  for  wire  transmission  of  pro¬ 
grams,  particularly  as  this  develop¬ 
ment  has  been  practiced  in  England, 
is  described  by  Paul  Adorjan  in  the 
October,  1942  issue  of  Endeavor,  a 
comparatively  new  British  publica¬ 
tion  on  various  aspects  of  science, 
and  published  in  London. 

Mr,  Adorjan  points  out  that  the 
means  of  distributing  speech  and 
music  to  a  wide  audience  is  traceable 
to  the  first  development  of  the  tele¬ 
phone.  However,  the  limited  practi¬ 
cal  means  available  in  the  80’s  and 
90’s,  together  with  the  inadequate 
support  received  by  such  systems 
made  distribution  of  entertainment 
or  educational  programs  of  little 
commercial  success. 

Not  until  broadca.sting  became 
possible  and  the  many  technical  de¬ 
velopments  with  which  broadcasting 
is  associated  became  available,  was 
it  possible  to  develop  any  means  of 
rediffusion  with  hopes  of  commercial 
success. 

In  England  various  methods  of 
distribution  of  broadcast  programs 
over  wires  are  known  by  the  name 
of  rediffusion.  Simply,  the  main 
groups  under  which  rediffusion  sys¬ 
tems  can  be  classified  are  as  follows: 

(1)  Radio  frequency  rediffusion. 

On  existing  networks. 

On  special  networks. 

(2)  Audio  frequency  rediffusion. 

On  existing  networks. 

On  special  networks  auxil¬ 
ary  to  existing  networks. 

On  special  networks. 


The  distribution  of  programs  at 
audio  frequencies  over  special  net¬ 
works  erected  for  the  purpose  has 
been  a  method  which  has  found 
greatest  application  in  England,  and 


it  is  the  only  one  which  has  been 
used  successfully  in  practice.  The 
success  of  this  system  is  largely  at¬ 
tributable  to  the  simplicity  of  the 
scheme,  combined  with  the  fact  that 
it  can  be  operated  satisfactorily  on 
an  economic  basis  and  still  give  ex¬ 
cellent  results.  For  such  a  system,  it 
is  only  necessary  that  the  subscriber 
be  provided  with  a  suitable  program 
selector  switch,  a  loudspeaker  and  a 
volume  control. 

Mr.  Adorjan  points  out  that  at  the 
time  of  writing  the  article  (presum¬ 
ably  in  the  summer  of  1942)  there 
were  about  400,000  homes  in  Great 
Britain  obtaining  their  radio  pro¬ 
grams  by  means  of  rediffusion.  This 
comparatively  small  number,  con¬ 
trasted  with  the  number  of  radio  li¬ 
censes  which  are  issued,  is  explained 
by  the  difficulty  w'hich  has  con¬ 
fronted  those  concerns  which  have 
attempted  to  establish  rediffusion 
systems,  and  particularly  the  short 
term  of  the  licenses  for  such  sys¬ 
tems.  Recently  the  license  for  redif¬ 
fusion  companies  has  been  extended 
to  ten  years.  It  might  be  anticipated, 
therefore,  that  except  for  the  war, 
a  considerable  increase  in  rediffu¬ 
sion  systems  should  be  expected. 

It  has  been  customary  to  distribute 
programs  from  the  amplifying  stage 
(whose  amplifiers  are  capable  of  de¬ 
livering  between  100  and  1,500  watts 
of  undistorted  power  output)  by 
means  of  high  voltage  lines  to  num¬ 
erous  transformer  kiosks  at  which 
the  voltage  is  stepped  down  to  a 
suitable  level  for  reception.  From 
the  transformer  boxes,  distribution 
feeders  bring  programs  to  the  sub¬ 
scriber’s  premises. 

Advantages  claimed  for  the  audio 
frequency  rediffusion  system  using 
special  networks  may  be  summarized 
as  follows: 


(1)  There  is  no  frequency  di>J 
crimination,  harmonic  distortion,  i. 
noise  due  to  the  radio  transmitteil 
Additional  line  amplifiers  introdu. 
only  negligible  noise  and  distoiioi 

(2)  So  far  as  the  transmit tinj 
medium  is  concerned  there  is  no  fa  i 
ing  interference  from  other  tian- 
mitters,  or  electrical  interfeveni > 
Line  noise  and  distortion  may 
kept  to  a  negligible  value. 

(3)  No  frequency  discrimiuatior. 
exists  as  a  result  of  receiver  selte^ 
tivity. 

(4)  The  frequency  discriminatiorJ 
introduced  by  rediffusion  feeders  i>| 
small  compared  with  that  inti 
duced  by  the  usual  radio  receiver. 

(5)  There  is  no  second  channel 
interference,  tube  noise  or  harmuni 
distortion  resulting  from  the  use 
radio  receivers. 

In  view  of  the  great  advantayt-| 
of  wire  over  radio,  particularly  for 
the  distribution  of  broadcast  pi 
grams  in  densely  populated  aio; 
the  author  concludes,  there  can 
little  doubt  that  this  method  will 
employed  in  an  increasing  propor¬ 
tion  of  homes.  There  is,  moreover,! 
no  technical  reason  why  it  should  n 
be  used  in  the  future  for  distrib 
tion  of  broadcast  programs  in  rur  l| 
areas. 


A  New  and  Stable  Frequeiiey| 
Divider 


The  use  of  a  single  frequency, 
highly  stabilized  oscillator,  to  pro¬ 
vide  a  multiplicity  of  standardized 
frequencies  from  a  single  source  has 
become  general  practice  in  many 
laboratories.  The  construction  and 
maintenance  of  a  highly  stable  oscil¬ 
lator  is  not  too  difficult  of  accom¬ 
plishment  unless  extremely  high 
precision  is  required.  Nevertheless, 
the  means  by  which  frequency  multi¬ 
ples  or  sub-multiples  of  the  funda¬ 
mental  frequency  may  be  derived 
from  a  given  oscillator  have  been  a 
source  of  some  difficulty.  In  many 
cases  multivibrators  have  been  em¬ 
ployed  to  provide  frequency  division. 
Such  multivibrators  must,  of  them¬ 
selves,  act  as  oscillators  and  are  only  I 
effective  as  frequency  dividers  by| 
being  controlled  by  the  master  oscil¬ 
lator.  Should  the  output  from  the 
master  oscillator  fail,  the  multi¬ 
vibrators  would  provide  an  unstal  - 
ilized  output  which,  in  most  cases  is 
undesired. 

A  new  frequency  dividing  circuitl 
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1  inti’ofiu,. 


function  under  all 
variations  of 
climatic  conditions . . . 


;riminati( 


advanta^^i 
cularly  f 


Extremes  of  climate  are  an  old  story  to  Ohmite  Resistors.  ^ 
These  rugged  wire-wound  vitreous  enameled  units  have 
proved  their  worth  in  both  the  freezing  cold  of  the  arctic 
and  the  heat  and  humidity  of  the  tropics.  Often  the  same 
resistors  face  both  extremes  as  they  go  from  one  climate 
to  the  other,  yet  they  keep  doing  their  job  accurately, 
dependably,  because  they  are  built  right.  Ohmite  Resistors 
are  used  today  in  endless  variety  and  number  in  war  and 
industry,  and  are  ready  to  aid  in  the  development  of  new 
devices  for  tomorrow. 

There  are  many  types  and  sizes  in  regular  and  special  units  to 
meet  practically  every  requirement.  Units  produced  to  Govern¬ 
ment  specifications.  Ohmite  Engineers  are  glad  to  help  you. 


Write  on  company  letterhead  for  96~page  Catalog  and 
Engineering  Manual  No.  40 — a  helpful  guide  in  the 
selection  and  application  of  Rheostats,  Resistors,  Tap 
Switches,  Chokes  and  Attenuators. 


mmmm 


Foremost  Manufacturers  of  Power  Rheostats,  Resistors,  Tap  Switches 
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ALLEN  B.  DU  MONT 
LABORATORIESJnc. 

Passaic  *  New  Jersey 


which  has  several  advantages  ovt  r 
the  multivibrator  is  described  bv 
F.  R.  Stansel  in  the  December  issue 
of  the  Bell  Laboratories  Recoi  . 
Essentially  the  frequency  divider  ( t’ 
improved  form  consists  of  a  modu¬ 
lator,  an  output  circuit  tuned  to  the 
sub-multiple  frequency  desired,  aiid 
a  harmonic  generator.  The  wave¬ 
form  of  such  a  frequency  divider  is 
much  more  nearly  sinusoidal  than 
that  of  the  multivibrator.  Moreover, 
unlike  the  multivibrator,  the  fre¬ 
quency  generator  cannot  operate 
without  an  input  frequency.  Should 
the  input  frequency  fail,  the  output 
drops  to  zero,  and  thus  off  frequency 
operation  does  not  occur.  In  addi¬ 
tion,  the  output  current  of  the  gen¬ 
erator  is  a  relatively  pure  sine  wave. 


39*=  1.80  Milliseconds 


Moc/u/ahr 


★  Your  re{)ort  on  electronic,  radio, 
electrical  arid  most  technological 
functions  should  be  put  in  electronic 
writing  to  save  time,  to  be  really  ex¬ 
plicit,  to  facilitate  proper  considera¬ 
tion  and  decision. 

As  an  oscillogram  vividly  traced  on 
the  DuMont  oscillograph  screen, 
your  presentation  permits  of  either  a 
quick  grasp  of  the  situation,  or  a 
highly  detailed  study  if  the  finer  in¬ 
tricacies  of  the  wave  form  receive 
due  consideration.  A  photograph  of 
the  oscillogram  provides  a  perma¬ 
nent  record. 

Yes,  it  pays  to  put  such  matters  in 
electronic  writing  these  days.  More 
and  more  presentations,  explana¬ 
tions,  discussions,  are  being  handled 
that  way. 

And  DuMont  equipment,  because  of 
its  versatility  of  application  as  well 
as  sharp,  detailed,  brilliant,  high- 
fidelity  oscillograms,  is  now  the  rec¬ 
ognized  standard  the  world  over. 

Write  for  Literature  . . . 


Output 

f/n 


Harmonic  oscillator 


OsfiUograni  of  the  operation  of  a 
two-way  snap-switch,  accurately 
timed  in  milliseconds.  The  seg¬ 
ment  represented  by  the  curved 
trace  or  arc.  measures  39°,  or  the 
equivalent  of  1.8  millisecond. 


Gchematic  wiring  diagram  oi  irequency 
divider  producing  relatively  pure  sinusoidal 
output  and  which  fails  to  operate  unless 
voltage  is  applied  to  grid  oi  modulator 


The  input  voltage,  whose  fre¬ 
quency  is  stabilized  and  controlled, 
is  fed  to  two  grids  of  a  pentagrid- 
mixer  tube,  acting  as  a  modulator. 
The  tuned  circuit  in  the  plate  of  the 
modulator  tube,  L,C,  is  made  reso¬ 
nant  to  the  desired  frequency 
sub-multiple.  Thus,  if  /  is  the  fre¬ 
quency  of  the  input  voltage,  and  this 
frequency  is  to  be  divided  by  some 
integer,  n,  then  the  circuit  L,C,  is 
made  resonant  to  f/n,  which  will 
also  be  the  frequency  of  the  output 
voltage. 

It  wdll  be  observed  that  voltage 
of  the  desired  output  frequency  is 
^fed  to  the  control  grid  of  the  har¬ 
monic  oscillator.  The  resonant  cir¬ 
cuit  L:C,  in  the  plate  circuit  of  this 
tube  is  tuned  to  a  frequency 
(w-1)  f/n,  and  the  output  voltage  of 
this  frequency  is  in  turn  fed  to  the 
No.  1  grid  of  the  pentagrid-mixer 
tube  or  modulator. 

It  is  now  evident  that,  once  the 


Oscillogram  showing  the  precise 
wave  form  of  ttie  DuMont  Variable- 
Frequency  Stimulator  for  brain 
surgery  and  research.  The  re¬ 
markable  uniformity  of  wave  form 
and  amplitude  of  the  stimuli,  is 
clearly  disclosed  here.  Time  Inter¬ 
val  ;  i  millisecond. 


Oscillogram  of  the  response  of  a 
given  amplifier  to  a  100  kilocycle 
square-wave  signal.  Such  elec¬ 
tronic  writing  provides  the  best 
evidence  of  aetual  performance. 
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Replacement  of  cucuit-element 
cells  in  Harvey  Receivers  is 
as  easy  as  changing  a  tube 


frequency 
»  sinusoidal 
rate  unless 
nodulator 


not  only  speeds  production,  but  greatly  simplifies  servicing.  Instead 
of  requiring  complicated  circuit  diagrams,  scores  of  special  parts, 
solder,  and  an  expert  serviceman — when  repairs  are  necessary — the 
entire  circuit  element  is  replaced  in  a  matter  of  minutes. 

The  three  basic  circuit-element-units — R.  F.,  1.  F.  or  Audio  Cells — 
fit  any  Harvey  Communication  Receiver  .  .  .  whether  it  is  a  4  cell 
Scout  Car  model  or  a  highly  selective  and  versatile  aircraft  receiver. 
Or  a  cell  from  one  Receiver  can  be  used  to  replace  a  damaged  cell  in 
another! 

NOW,  instead  of  6  or  8  tube  types  normally  required  to  service  a 
receiver,  ONLY  one  type  is  necessary — similarly,  only  one  type  of 
tuning  condenser,  two  capacitances  of  by-pass  condensers,  and  a 
I  resistor  list  which  has  been  cut  to  an  absolute  minimum  of  types  and 
i  values — which  simplifies  servicing  by  simplifying  the  supply  problem! 

i  CUSTOM-BUILT  PERFORMANCE  is  now  a  reality  with  production 
iline  methods  of  building  Receivers — due  to  this  important  Harvey 
I  development. 
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MACHINE  COMPANY,  INC 

6200  Avalon  Blvd.  . 

Los  Angeles,  Calif. 

OTHER  HARVEY  DIVISIONS 
AIDING  THE  UNITED  NATIONS 

AIRCRAFT  DIVISION 
'  ORDNANCE  DIVISION 
SPECIAL  MACHINERY  DIVISION 


it  voltage 
jquency  is 
I  the  har- 
onant  cir- 
Liit  of  this 
frequency 
voltage  of 
fed  to  the 
grid-mixer 


Individual  cells,  or  any  group  to  meet  specific 
requirements,  may  be  ordered  by  other  manu¬ 
facturers  for  use  with  their  products. 
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TYPE  274. P  PlUG 


This  bonana  pKfg  (o 
OP  invention)  is  tK« 
boSK  •lem»nr  in  th« 
design  of  th*  mo- 
jority  of  plug*m  do- 
vkos  for  combat  rad»o 
•quipmont. 


The  smoll  170  )wott  Vorioc 
■$  th*  center  I  of  voltage 
control  on  ptowsands  of 
wor  rod»0  receivers  ond 
secret  dev<es. 


The  lorge  5  K4owott  Vorioc  is  used  in  mony 
high-powered  rodio  trorrsmitteri. 


This  Diol  lock 
secures  control 
diets  under  corv* 
dittons  of  ex* 
treme  vibration 


TYPE  314  A  RESISTOR 


The  rheostat-potentiom¬ 
eter  rs  a  vitol  port  m  mil¬ 
itary  equipment,  and  must  . 
not  fail  under  the  severest 
jr  operoting  conditions. 


TYPE  572-B 

microphone  hummer 

The  microphone  hummer 
provides  o  1000<ycle  torse 
for  modulation,  testing  and 
hundreds  of  other  uses. 


GENERAL  RADIO  COMPANY 

Cambridge,  Massachusetts 


circuit  is  started,  the  modulator 
tube  is  fed  with  frequencies  of  f 
and  (n-1)  f/n.  Since  the  oscillator 
operates  as  a  non-linear  device,  tae 
output  circuit  will  normally  contt.in 
the  sum  and  difference  of  the  fte- 
quencies  applied  to  its  grids.  The 
difference  betw'een  the  tw’o  ice- 
quencies  is  the  desired  output  fre¬ 
quency,  and  the  plate  circuit  of  the 
modulator  is  tuned  to  this  value  as 
explained  previously. 

The  only  difficulty  in  explaining 
the  behavior  of  a  circuit  of  this  type 
is  to  introduce  some  means  of  divid¬ 
ing  a  frequency  of  the  desired  value 
in  the  plate  circuit  of  the  modulator 
tube.  Experience  has  shown  that 
the  transient  set  up  when  the  circuit 
is  first  put  into  operation  contains  a 
sufficient  amplitude  of  voltage  of  the 
desired  frequency  for  the  circuit  to 
launch  into  operation  and  trigger 
off,  after  which  it  operates  in  a  man¬ 
ner  already  described. 

While  the  frequency  divider  cir¬ 
cuit  shown  is  somew’hat  more  com¬ 
plicated  than  the  usual  multivibrator, 
it  does  not  require  any  more  tubes 
than  a  multivibrator,  fails  to  oper¬ 
ate  if  the  stabilized  voltage  fails, 
and  produces  much  better  wave¬ 
form.  For  this  reason  it  has  been 
quite  extensively  used  to  replace 
multivibrators. 


Military  radio  equipment  is  not  cheaply  built.  Re¬ 
liability  and  precision  are  tar  more  important 
than  cost,  hence  high-quality  parts  are  a  neces- 
-sity.  -General  Radio  parts,  originally  designed 
for  use  in  precise  General  Radio  instruments, 
have  the  quality  and  sturdiness  needed  tor  these 
exacting  requirements,  and  they  find  increasing 
application  in  service  equipment. 


Stabilized  Oscillator 

A  STABILIZED  VACUUM  tube  oscillator 
due  to  F.  E,  Terman  is  shown  in 
schematic  form  in  the  accompanying 
illustration.  The  circuit  may  be 
looked  upon  as  being  derived  from 
the  shunt  feed,  tuned  plate  oscilla¬ 
tor,  although  several  additional  fea¬ 
tures  have  been  incorporated.  One 
of  these  is  the 


of  a  feedback 
stabilizing  circuit  of  the  type  orig¬ 
inally  described  by  J.  W.  Horton 
and  incorporating  the  resistor  /f,. 
Another  innovation  of  the  circuit  is 
the  means  of  providing  negative 
feedback  by  means  of  the  resistor 
Rt  and  an  automatic  grid  bias  by 
means  of  the  resistor  Rt  and  the 
condenser  Cj.  The  most  novel  fea¬ 
ture  of  the  circuit,  however,  is  the 


Because  ell  of  our 
facilifies  are  de¬ 
voted  to  war  proj¬ 
ects,  this  equipment 
is  at  present  avail¬ 
able  only  for  war 
work. 


The  voltage  in 
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headsets  for  many  types  of  com-  i 

munication.  ' 

MICROPHONES  of  numerous  types  for  ■ 

planes,  tanks,  boats  and  gun  crews. 
TELKTYPEWRITERS  for  military  and  in¬ 
dust  rial  communications  networks.  j 

FIELD  TELEPHONES  for  use  on  all 
battle  fronts.  I 

telephone  APPARATUS  of  many 
kinds  for  industry,  military  camps  Mi 

and  theatres  of  war.  I 
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EQUIPMENT  of  many  types  which 
can  not  be  revealed. 

VACUUM  TUBES  for  many  types  of 
communications  equipment. 

FIELD  TELEPHONE  WIRE  AND  CABLE  for 
armed  services  and  war  industries. 

QUARTZ  CRYSTALS  for  radio  sets  and 
carrier  telephony. 

SOUND  POWERED  TELEPHONES  for 
cargo  vessels  and  fighting  ships. 


n  BATTLE  ANNOUNCING  SYSTEMS  for 
carriers  and  other  warships. 

a  n  FIXED  RADIO  TRANSMITTERS  of  many 
■  ^  types  for  global  communications. 

RADIO  SETS  for  use  in  army  tanks. 

M  RADIO  COMMAND  SETS  for  use  in 
Army  and  Navy  planes. 

4  C  TELEPHONES  for  military  and  indus- 
Iv  trial  communications. 
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THE  TURNER  CO 


this  circuit  is  induced  in  the  gi 
coil  L,  by  means  of  the  mutual  i 
ductance,  M.  The  frequency  of  sc 
lation  is  determined,  in  the  c, 
tomary  manner,  by  the  circuit  cr 
stant  LiCx. 

The  diode  rectifier  VT,,  in  seri 
with  the  delay  biasing  battery,  E, 
included  to  limit  the  amplitude 
the  oscillation. 


A  particular  a 
vantage  arising  from  the  use  of 
separate  tube  for  this  purpose,  i 
that  the  amplitude  limitation,  d 
termined  by  the  diode  and  t! 
battery  E,  may  be  determined  ind^ 
pendently  of  the  characteristics  c 
VTt  which  may  be  most  suitable  fc 
oscillation.  Accordingly, .  the  elel 


TURNER 


These  famous  microphones  amplify  all  vibrations 
received  by  the  diaphragms,  without  adding 
any  of  the  harmonics,  so  you  are  assured  of  ^ 
clear,  sharp  communications  without  dis-  My. 
tortion.  Under  all  climatic  ahd  acoustic  con- 
ditions,  you  can  rely  on  a  Turner. 


Choice  of  4  Impedances  in  U9-S 

Simply  twist  the  switch  on  Turner  U9-S  for  your 
choice  of  4  impedances  —  50,  200  or  500  ohms 
or  hi-impedance.  Here’s  a  dynamic  that  is  free  from 
peaks  and  holes  from  40  to  9,000  cycles,  and 
assures  you  a  perfect  job  under  all  conditions. 
List . . .  S37.50 


Diagram  o!  oscillalor  whose  amplitude 
oscillation  is  limited  by  diode,  VTi 


So  long  as  the  voltage  across  :  : 
tuned  circuit  does  not  exceed  a  pv- 
determined  value,  the  diode  rectifi-i 
has  no  part  in  the  circuit  behavi : 
except  that  it  produces  some  capai 
tance  and  some  resistance  aci  ' 
L|C,.  However,  if  the  voltage  aci  i « 
the  tuned  circuit  should  exceed  : 
predetermined  value,  the  diode  l  e 
comes  conductive  and  behaves  some 
what  as  a  short  circuit  across  ihi 
tuned  circuit,  thereby  limiting  tni 
amplitude  of  oscillation. 

With  a  circuit  arrangement 
this  type,  sufficient  flexibility 
provided  through  the  positive  feeii 
back  through  Ri  and  M,  the  degener 
ative  feedback  through  /?a  and  th’ 
limiting  action  provided  by  tb 
diode  to  produce  a  circuit  of  tr'"i 
waveform.  In  fact,  the  circuit  caii 
be  arrancred  so  that  the  predominar.t 


Utilizing  a  new  type  magnet  structure  and  acoustic 
network,  211  has  extended  the  high  frequency 
range  and  raised  extreme  lows  from  2  to  4  decibels 
—  to  compensate  for  over-all  deficiencies  in  loud 
speaker  systems.  A  dependable  unit  for  use  in  war 
plants,  P.  A.  systems,  as  well  as  broadcast  studios. 
List . .  .  $45.00 


22D  Works  Indoors  or  Out 

A  top-performing  general  utility  mike  with  high 
level  dynamic  cartridge.  Reproduces  smoothly  at 
all  frequencies.  Has  a  range  of  40-8,000  cycles, 
with  output  of  — 54DB.  Complete  with  tilting  head 
and  7  ft.  removable  cable  set.  Chrome  type*  finish. 
200  or  500  ohms  or  hi-impedance,  this  22D  is 
priced  at  only.  List .  .  .  $23.50 


Tumar  Microphone  Catalog,  just  off  the  press  with  complete  infor¬ 
mation  and  prices  on  Turner  Microphones.  Write  for  your  copy. 


Crystals  Licensed  Under  Patents  of  The  Brush  Development  Co. 
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the  resistors  that  said  OOODB  YE 

•  •  •  to  aii  of  that! 


Ooodbye  to  the  many  shortcomings  common  to 
conventional  resistors  space  wound  with  hare  wire 
and  protected  hy  brittle  outer  coatings!  And 
good  riddance! 

For  years  now,  and  on  almost  all  types  of  jobs, 
Koolohm  Resistors  have  proved  the  superiority  of 
their  ceramic  insulated  wire  construction  beyond 
all  question.  For  Koolohms  are  much  smaller  than 
other  resistors  of  equal  rating.  They  weigh  less. 
They  deliver  full  wattage  ratings,  regardless  of 
resistance  values.  They  utilize  larger,  safer  wire 


sizes.  They  have  ceramic  insulated  windings  which 
avoid  danger  of  shorts  and  changed  values,  at  the 
same  time  permitting  layer-windings,  or  high- 
density,  progressively -wound  interleaved  patterns. 
They  may  easily  be  mounted  anywhere,  even  direct 
to  a  chassis — because,  with  their  wire  already  cera¬ 
mic  insulated  before  it  is  wound,  Koolohms  are 
doubly  protected  by  a  chip-proof  outer  ceramic  tube. 

Write  today  for  the  Koolohm  Catalog  and  sample 
resistors.  Please  mention  company  connection. 
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SectUm  •/  KOOLOHM 
tifire  with  eermmic  insMla- 
KOOLOHM  Imytr  KOOLOHM  inter-  tion  rtmoveti  to  sb»w  con- 
grinding  Toms  con-  Uovtd  winding— the  trast  between  bare  and 
not  "twim'' or  short,  perfect  Ayrton-Perry  insulated  wire.  This  Jlex- 
Insulation  has  a  type.  Resistors  are  ible,  heat-proof  insulation 
dielectric  strength  available  having  stegli-  is  actually  applied  to  the 
of  iY)  volts  per  miL  gible  inductance,  even  wire  at  a  temperature 
at  400°  CJ  at  50  to  100  MeJ  of  1000°  C 


Let  us  stack  our  recently  enlarged  (for  the  third  time!)  facilities 
against  delivery  dates  on  your  next  order  for  Air  Inductors— 
particularly  the  “Junior”  types!  Of  course,  we  can’t  make  delivery 
guarantees  in  an  advertisement  that  must  be  prepared  some 
weeks  in  advance— but  we  can  assure  you  that  B  &  W  straight 
— I  line  production,  pioneered  by  us 

in  coil  manufacture,  is  produc¬ 
ing  startling  results  in  licking 
one  delivery  problem  after 
another.  Literature  and  full 
details  on  the  complete  B  &  W 
Air  Inductor  line  upon  request. 
Write,  wire,  or  ’phone  today. 
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Standards  on  Graphical 
Symbols  for  Communication 
Use 


More  than  a  decade  ago  tentative 


standard  graphical  symbols  for 
radio  use  were  established  by  the 
American  Standards  Association. 
These  symbols  have  found  rather 
widespread  use  in  the  communica¬ 
tion  field.  However,  the  extension  of 
communication  equipment  into  the 
field  of  power,  control  and  measure¬ 
ment,  where  other  graphical  sym¬ 
bols  have  frequently  been  used  has 
resulted  in  some  duplication,  am¬ 
biguity  and  confusion.  For  this  rea¬ 
son  it  appeared  desirable  to  re¬ 
examine  the  tentative  standards, 
and  coordinate  the  symbols  used  in 
the  communication  field  with  those 
used  in  other  fields,  so  far  as  it  was 
possible. 

As  a  result  of  coordinated  effort 
along  this  direction,  earlier  stand¬ 
ards  of  the  American  Standards 
Association  have  been  revised  and 
previous  standards  have  been  cor¬ 
related  into  one  unified  field  of 
endeavor. 

The  new  standards  are  available 
in  a  pamphlet  entitled  “Symbols  for 
Telephone,  Telegraph  and  Radio 
Use,”  designated  as  Standard  Z  32.5- 
1942,  available  from  the  American 
Standards  Association,  33  West  39th 
Street,  New  York  City.  This  stand¬ 
ard  establishes  basic  symbols  which 
may  be  built  up  as  required  for 
circuits  of  various  degrees  of  com¬ 
plexity.  It  is  anticipated  that  the 
publication  and  availability  of  these 
two  standards  will  do  much  to  elimi¬ 
nate  the  uncertainty  which  has 
arisen  in  the  past  concerning  the 
proper  use  of  such  symbols.  It 
should  also  go  a  long  way  toward 
producing  uniform  and  consistent 
diagrams,  now  that  there  is  so  much 
activity  in  the  communication  field. 


Electron  Microscope  Applied 
to  Insect  Stu«lv 


The  electron  microscope  has  been 
.  used  to  study  two  types  of  struc¬ 
tures  responsible  for  the  physical 
colors  of  insects.  The  work  of  this 
study  is  reported  by  Thomas  F. 
Anderson  and  A.  Glenn  Richards, 
Jr.,  and  is  reported  in  the  Decem¬ 
ber  issue  of  the  Journal  of  Applied 
Physics.  The  two  insects  chosen  for 
study  were  the  brilliant  blue  tropi- 
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cal  butterfly,  Morpho  cypris  and  t'le 
iridiscent  beetle  Serica  sericea. 

It  is  shown  that  the  iridiscence  of 
the  beetle  is  due  to  a  line  grating  m 
its  wing  covers,  0.8  micron  betwetn 
lines.  The  structure  giving  rise  to 
the  brilliant  blue  color  of  the  trojii- 
cal  butterfly  is  quite  elaborate,  con¬ 
sisting  essentially  of  hundreds  of 
vanes  on  each  wing  scale,  the  vanes 
possessing  linear  thickenings  0.2 
micron  apart,  which  reinforce  the 
reflection  of  blue  light.  Numerous 
exceedingly  fine  markings  on  parts 
of  the  wing  scale  go  down  to  60 
Angstroms  and  some  of  them  may 
be  related  to  the  chemical  structure 
of  the  scales. 


Performance  Curve  for 
iii-Derive  Fillers 

A  SERIES  OF  INTERESTING  graphs 
showing  the  performance  of  low 
path  m-derive  wave  filters  is  given 
by  W.  J.  Cunningham  in  the  Decem¬ 
ber  issue  of  the  Journal  of  Applied 
Physics.  All  of  the  curves  are  ex¬ 
perimentally  determined  for  -vari¬ 
ous  types  of  filter  configuration  in 
which  the  filters  were  designed  to 
have  the  cut-off  frequency  of  1,000 
cps  and  designed  for  terminating 
resistance  of  600  ohms.  Dissipation 
of  filter  element  is  taken  into  ac¬ 
count  by  virtue  of  the  fact  that  coils 
used  had  a  Q  of  about  50  and  the 
condensers  had  a  dissipation  of 
about  0.005. 

Fifteen  different  curves,  corre¬ 
sponding  to  an  equal  number  of  dif¬ 
ferent  filter  arrangements  are  plot¬ 
ted  for  various  values  of  m. 

The  article  contains  a  description 
of  the  method  by  which  the  experi¬ 
mental  determination  may  be  em¬ 
ployed  to  design  a  filter  having  a 
specified  characteristic.  A  particu¬ 
larly  important  application  of  the 
method  of  presenting  this  material 
is  the  fact  that  of  a  variety  of  filter 
structun.'s  employed,  the  most  eco¬ 
nomical  or  the  simplest  filter  struc¬ 
ture  which  will  accomplish  the 
specifications  may  be  selected. 


EHIND  today' 


s  war  produc- 
JD  tion  at  Murdock  is  39  years 
of  "know  how” ! 

In  1904  William  J.  Murdock 
saw  clearly  that  sensitive  Radio 
Phones  could  be  made  only  by 
precision  methods.  He  manufac¬ 
tured  each  part  with  scientific 
exactness. 

In  each  year  since,  require¬ 
ments  for  Radio  Phone  sensitiv¬ 
ity  and  durability  have  become 
increasingly  strict.  Murdock  has 
kept  pace. 

Today  the  U.  S.  Army  Signal 
Corps  and  Air  Corps  take  most 
of  our  production.  Murdock 
Radio  Phones  must  be  right  to 
meet  their  specifications. 

Ask  anybody  in  Radio — they 
know  Murdock !  Catalogue  on 
request — write  to  Dept.  57. 


f  Tllui  doc'^ 

t  radio  pho 


Naiitm 


Submarine  Communication 

The  bibliography  on  submarine 
communication,  originally  appearing 
in  the  July,  1942  issue  of  the  Broad¬ 
cast  Engineer's  Journal,  has  been  re¬ 
printed  in  the  December  issue  by 
popular  request. 
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the  GOULD -MOODY  company 

RECORDING  BLANK  DIVISION 


THERE  ARE  HUMAN  GREMLINS,  TOO! 

Thty're  well-meaning,  but  kind  of  careless,  people  who  buy 
things  they  don't  need,  who  spread  rumors,  who  throw  away 
scrap  and  rags,  who  waste  fuel,  who  drive  their  cars  too  fast, 
who  aim  to  but  don't  invest  in  War  Bonds. 

Help  win  the  war,  help  spread  the  word 


Old  Aluminum  Blanks  Recoated  with  the 
"Black  Seal”  Formula  in  24  fast  hours. 

Sh‘p  and  Protect  your  Records  with  the 
new  Gould-Moody  PacKARTON  light- 
weight,  corrugated  container.  Saves  time, 
saves  records  and  reduces  shipping  costs. 


Gremlins  are  those  pesky  little  pixies  who  annoy 
pilots  of  the  RAF  and  the  U.  S.  Air  Force. 
They’re  also  present  in  many  recording  blanks, 
causing  wows  and  rumbles,  squeaks  and  noises. 
But,  there  are  no  Gremlins  in  ’’Black  Seal”  Glass 
Base  Instantaneous  Recording  Blanks.  They’re 
the  talk  of  the  industry ...  giving  a  wide  fre¬ 
quency  range,  true  and  beautiful  reproductive 
qualities,  and  absolute  freedom  from  noises— 
you  hear  only  the  performance  itself !  Try  these 
Gremlin-free  ’’Black  Seal”  blanks  at  our  expense 
—  if  they  don’t  come  up  to  your  expectations, 
send  them  back  and  we’ll  stand  the  entire  tariff. 


IMMEDIATE  DELIVERYI  Styli  and 
shipping  cartons  supplied  at  cost. 


^are  out  because  there  are 

NO  GREMLINS 

in  GOULD'MOODY’S  sensational 
“Black  SearCLASS  BASE 

RECORDING  BLANKS 


-  t>OH  l  B€  A  GRCMLiN! 


395  BROADWAY 


NEW  YORK.  N.  Y. 


3MCS 
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CINAUDAGRAPH 

COBPOBATION 


STAMFORD 


CONNECTICUT 


"exceptional  performance  on  the 
production  front"  in  the  important 
field  of 

PEBMANEHT  MAGNETS 

inducting  ^yFja€j^netA  ma  ■/../ . 

ALNICO  anJ 
NIPEBHAG 


Element  85  Is  Isolated 

The  discovery  of  a  method  of  i 
lating  chemical  element  85  is  ; 
nounced  jointly  by  two  physici 
at  the  Radium  Institute  of  B*‘  r 
Dr.  Walter  Minder,  director  of  tr 
institute,  and  Dr.  Alice  Leigr 
Smith,  the  first  woman  in  Engla 
to  receive  a  doctorate  in  nuclea 
physics.  Element  85  is  the  last 
the  92  primary  components  of  ma 
ter  to  be  isolated  in  an  appreciabl 
quantity  and  positively  identifie 
It  has  been  named  anglo-helvetiui 
by  Dr.  Leigh-Smith  and  Dr.  Mind 
in  honor  of  their  respective  cou 
tries. 

The  existence  of  element  85  ha 
been  postulated  by  other  scienti 
for  many  years,  and  this  elem 
had  been  given  the  tentative  na 
alabamine.  In  1940,  Dr.  Minder 
nounced  that  he  had  obtained 
infinitesimal  amount  of  85  fr 
radium,  and  he  then  called  it  simpi 
helvetium.  The  present  discover 
is  claimed  to  give  enough  maut 
for  photographic  studies  of  spt  cti 
lines.  Physicists  and  chemists  vil 
await  further  reports  from  th* 
workers,  as  there  is  some  rtas  n 
to  believe  that  element  85  is  so 
stable  that  it  disintegrated  long  a^- 


SALVAGED  TREASURE 


Members  of  the  Marine  communicators 
found  this  Japanese  radio  on  Guadalcanal 
they  restored  it  to  working  order  and 
now  in  their  leisure  hours  they  listen  to 
U.  S.  broadcasts.  Shown  here  are  (leit 
to  right)  Corp.  James  Shadduck,  Pyt.  Ales 
N.  IncinelU.  Prt.  Robert  Galer.  Corp.  Sid¬ 
ney  B.  Land  and  Prt.  Arthur  D.  Roda. 
These  are  some  of  the  men  who  see  that 
the  messages  get  through  on  Guadalcanal 
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bonded  rubber 

MOUNTINGS 

Protect  ALL  Components  of 
Radio  Transmitting  Equipment 
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PLATE  FORM 
VERTICAL  SNUBBING 
MOUNTING 


10RD  Shear  Type  Bonded  Rubber  Mountings,  both  snub* 

^  bing  and  non-snubbing  types,  keep  radio  transmitters  and 
receivers  functioning  at  peak  efficiency,  by  providing  pro¬ 
tection  against  shock  and  vibration.  Not  only  is  the  entire 
assembly  flexibly  supported  on  Lord  Mountings,  but,  various 
ACTIVE  components  are  also  effectively  mounted  so  as  to. 
isolate  vibration  from  surrounding  areas.  This  method  of 
vibration  control  eliminates  fatigue  from  all  component  parts 
of  the  assembly,  consequently  prolonging  operating  life  as 
well  as  insuring  functional  efficiency  of  equipment. 

Standard  Lord  Mountings  are  made  in  two  main  types, 
Plate  Form  and  Tube  Form  with  load  capacities- ranging  from 
a  few  ounces  up  to  1500  pounds.  Plate  Form  Mountings  are 
made  in  four  shapes;  square,  round,  diamond  and  holder 
types,  allowing  ample  latitude  for  correct  mounting  selection. 
Tube  Form  Mountings  are  made  with  straight  wall  or  flanged 
outer  metal  member.  All  Lord  Mountings  are  compact,  light 
weight  and  easy  to  install.  The  wide  selection  of  load  rat¬ 
ings  makes  possible  the  correct  choice  of  mountings  for  any 
type  of  equipment. 

For  complete  information  covering  all  Lord  Mountings, 
as  well  as  an  engineering  discussion  on  vibration  control, 
write  for  Bulletins  103  and  104,  or  call  in  a  Lord  Vibration 
Engineer  for  consultation  on  your  design  problems.  There 
is  no  obligation. 


\SURE 


TYPICAL  INSTALLATION 


MOUNflNGS 


PROLONG  IQUIPmm  LIFE  by  isolating  vibistion,  which 

nducas  motal  laligua  and  pravonts  machanical  iailura. 

INCREASE  PRODUCTION  by  aliminating  tha  nacassity  lor 

closa  machining  and  pracision  alignmant. 

SAVE  VITAL  MATERIAL  by  raducing  aquipmant  waighi; 

inartia  masses  of  machinery  bases  can  be  reduced  or  eliminated. 

INCREASE  PERSONNEL  EFFICIENCY.  by  eliminating  nerve 

wearing  noise  and  vibration,  translated  through  solid  conduction. 

LOWER  MAINTENANCE  COSTS  by  protecting  aquipmant 

against  sudden  load  shocks  and  stresses,  thereby  minimising  repair 
and  raplacamant  operations. 
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HOLDER  TYPE 


TYPICAL  INSTALLATION 

IT  TAKES  RUBBER  IN  SHBAK  TO  ABSORB  VIBRATION 


SIOPINC  SHOUIOES 


HIGH  SHOUIDER 

FlANCED 

VESTICAl  SNUStlNG  (V.  $.) 

VEITICAl 

SNUStlNG  tv.  S.) 

TUIE  F( 

5SM  MOUNtlNG  . 

LORD  MANUFACTURING  COMPANY  .  .  .  ERIE,  PENNSYLVANIA 

Originatori  of  Shear  Z)gpe  (Bonded  d^ubher  Jdounlingi 

REPRESINTATIVES  •  NEW  YORK,  280  Madison  Ave.  •  CHICAGO,  520  N.  Michigan  Ave.  ■  DETROIT,  7310  Woodward  Ave.  •  BURBANK,  CAL .,  245  E.  Olive  Ave 


SAM  A 


HALLCROSS  MFG.  CO 


COLLINGDALE,  PENNA 


SHALLCROSS  SWITCHES 


Are  constructed  of  the  finest  materials 
available.  Many  designs  may  be  obtained 
having  solid,  fine  silver  contacts,  and  cera* 
mic  or  phenolic  insulation.  Where  essential 
War  Production  dictates  the  use  of  switches 
that  are  rugged  and  dependable,  send 
your  specifications  to  Shallcross,  Dept.  C  3 


Production  Tester 


{Continued  from  page  61) 


the  contact  arm  on  any  desired  con¬ 
tact  point. 

As  the  arm  revolves,  the  drive 
shaft  also  turns  a  large  indexing 
disc.  This  disc  is  furnished  with  a 
scale  numbered  from  1  to  120,  cor¬ 
responding  to  the  contact  points.  The 
numbered  scale  is  visible  through  a 
window  in  the  front  panel.  If  all 
elements  in  the  set  under  test  are 
within  required  limits,  the  motor 
drive  continues  without  interruption 
through  all  circuits.  If  a  resistor  is 
missing,  open,  shorted,  or  out  of  tol¬ 
erance,  the  reject  relay  in  the  thy- 
ration  circuit  is  operated.  The  motor 
is  cut  off,  a  magnetic  brake  is  ap¬ 
plied  and  a  red  “Reject’  lamp  lights. 
The  operator  notes  the  number  of  the 
defective  circuit  appearing  in  the 
window  on  an  inspection  tag.  Then 
the  “Reset”  button  is  pressed,  which 
resets  the  reject  relay  and  al¬ 
lows  the  motor  drive  to  start  again. 
This  procedure  is  repeated  in  the 
event  other  defective  circuits  are  en¬ 
countered.  At  the  end  of  the  test, 
the  inspection  tag  is  marked  with 
the  numbers  of  the  circuits  that  are 
defective  from  the  standpoint  of  re¬ 
sistance. 

Upon  completion  of  the  resistance 
test,  the  reactance  test  is  made,  us¬ 
ing  the  bridge  circuit  diagrammed  in 
Fig.  3.  This  can  be  done  manually, 
the  operator  pushing  a  control  but¬ 
ton  marked  “Reverse”,  or  the  change 
can  be  made  automatically.  Around 
the  periphery  of  the  indexing  disc, 
provision  is  made  for  plugging  in 
two  projecting  stops.  These  are  ar¬ 
ranged  so  that  when  they  revolve  on 
the  disc  they  actuate  a  microswitch. 
The  microswitch  is  connected  in  mul¬ 
tiple  with  the  “Reverse”  switch.  The 
circuit  is  arranged  so  that  at  the  end 
of  the  resistance  test,  when  the  mic¬ 
roswitch  is  closed,  d.c.  is  removed  | 
from  the  bridge  and  two  audio  fre¬ 
quencies  are  applied.  At  the  same] 
time,  the  first  motor  is  cut  off,  an¬ 
other  motor  starts  and  reverses  the 
direction  in  which  the  switch  arm 
travels  and  an  amber  pilot  light  is 
turned  on.  The  switch  arm  now  re¬ 
traces  its  path,  comparing  all  of  the 
circuits  for  capacitance  and  induc¬ 
tance  variation.  The  second  pro- 1 
jecting  stop  is  placed  on  the  disc  to 


col 
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ETWEEN  that  wall-hung  “stem  winder"  and 
today’s  radio  telephony,  America’s  best  tech- 
eqI  minds  have  made  the  telephone  as  vital  an 
[irument  of  war  as  it  is  of  peace  .  .  .  With  its 
tvelcprnentand  world-wide  use,  CONTINENTAL- 
lA,¥,OND  has  been  closely  associated  from  the 
Iry  beginning  —  always  ready  with  the  kind  of 
sulating  materials  that  would  promote  long  dis- 
fnee  efficiency  and  simplify  instrument  design. 


When  conditions  permit  your  phone  company 
to  put  their  post  war  plans  and  designs  into  effect 
you  will  find  that  new  and  better  C-D  insulation 
has  again  aided  in  the  never-ending  search  for 
perfect  service. 

Our  Research  Laboratory  and  its  staff  of  Elec¬ 
trical  and  Insulating  Engineers  is  at  your  disposal 
for  the  development  of  things  to  come.  Write  us 
without  thought  of  obligation. 


=  [}  ^H/yruind 


Established  1895  .  .  Manufacturers  of  Laminated  Plastics  since  1911  —  .NFWAIIK  •  DFIAWAHE 
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Meeting  a  pressing  need 

— for  war  communications  development 

—demanding  extension  of  services,  development 
of  refinements,  more  specially* 


trained  engineers 

Prepore  for  special^ 
xafiott  in  this 
important  field 

with  tb«  aid  ^ 
of  tbasa  books 


lems,  the  essentials  of  this  field  and  its 
complete  modern  background  are  grouped 
here,  for  the  aid  of  those  who  wish  to  pre¬ 
pare  quickly  for  design  and  research  work 
in  the  vitally  important  and  expanding 
field  of  war  communications  engineering. 


THIS  LIBRARY  was  selected  by  radio 
engineering  specialists  of  the  McGraw-Hill 
publications  to  give  a  well-rounded  view  of 
communications  engineering  theory,  appli¬ 
cations,  and  special  techniques.  From  im¬ 
portant  tube  and  radio  fundamentals  to 
special  emphasis  on  high-frequency  prob- 

The  newly-assembled 


WAR  COMMUNICATIONS  LIBRARY 


6  voluaes,  3662  pages,  6x9,  2111  illustrations,  many  tables  and  charts 

These  books  give  the  bosis  for  comprehensive  prac¬ 
tical  working  knowledge  of  nltra-higk  frequencies 

1  Hand's  PHENOMENA  IN  HIGH  FRE*  gaged  in  ultra-high  frequency  phenomena,  la 
'•  niwri  material  on  radiation  from  antennas  of 

QUENCY  SYSTEMS  various  types,  effect  of  the  earth  on  the 

A  complete  survey  of  theories,  practices,  and  propagation  of  radio  wavea  and  the  refrac- 

equlpment  the  high  frequency  communlca-  tion  and  reflection  of  waves.  A  ‘‘must’  for 

tlona  engineer  requires  In  design  and  develop-  advanced  workers  engaged  In  wave  propa- 

ment  of  ultra-high  frequency  systems.  Chap-  gatlon  phenomena. 

ters  on  High  Frequency  Generatora  Electro-  .  a..,..,.*.  wucr\BV  aain  ABOlir>A 

magnetic  'Theory,  Theory  of  the  Ionized  liniCB  S  TncOKT  ANI/  ArFLIWA- 

L^yer,  Lines  of  Long  and  Short  Electrical  TION  OF  ELECTRON  TUBES 

2.  Hand’s  HIGH-FREQUENCY  MEAS-  tion  systems  giving  thorough,  coordinated 

lIBBtJCMTC  groundwork  in  tube  and  circuit  theory,  with 

URBMBNI9  emphasis  on  fundamental  principles  and  their 

An  authoritative  treatise  on  measurements  use  in  many  applications  in  electronics,  com- 

of  voltage,  current,  power  frequency,  L,  C,  R.  municaiiona  power,  and  measurements, 

lube  constants  and  characterlstica  radiation. 

and  other  high  frequency  electrical  quanti-  5.  Evnriff  S  COMMUNICATION  ENGI- 

tles.  Of  special  timeliness  is  the  material  on  NEERING 

measurements  of  frequency  and  phase  modu-  .  ”  .  .  ..  _ _ 

latlon,  the  discussion  of  the  use  of  cathode  A  standard  and  well-known  text  coyeriiig 

ray  tubes  in  high-frequency  measurements,  communication  practice  at  all  usual  fre- 

and  the  determination  of  radiation,  directiv-  quencies.  emphasis  is  on  theorems  which 

Ity  and  other  transmission  phenomena.  apply  fundamental  similiarities  of  simple  net¬ 

works  to  new  complicated  structurea 

3.  Sfrafioa't  ELECTROMAGNETIC  ,  Banir^ 

THEORY  <»ia$gow's  PRINCIPLES  OF  RADIO 

An  advanced  text  on  electromagnetic  theory,  ENGINEERING 

treated  mathematically  through  the  exten-  A  well-known  text,  relating  theory  of  the 

eive  application  of  vector  analysis.  The  first  thermionic  vacuum  tube  and  its  associated 

chapters  deal  with  electrostatic  and  electro-  circuits  to  communications  without  slight- 

magnetic  fields,  and  are  followed  by  chap-  ing  necessary  mathematical  explanations, 

ters  on  plane,  cylindrical  and  spherical  waves.  Used  in  Government-sponsored  defense  com- 

Of  particular  Interest  to  the  engineer  en-  munications  courses. 


10  DAYS'  FREE  EXAMINATION 


EXAMINATION  COUPON 


Special  low  prico 
Easy  terms 

Bought  singly,  these  8  books  would 
cost  you  131.00.  Under  this  offer  you 
NS  re  $3.50  and  in  addition  have  the 
privilege  of  paying  In  easy  installments 
beginning  with  $3.50  ten  days  after 
receipt  of  the  books,  and  continuing 
at  $5.00  monthly  for  5  months. 


McGraw-Hill  Book  Co.,  Inc.,  330  W.  42nd  St..  New  York 

Send  me  War  Communications  Library  for  10 
days’  examination  on  approval.  In  10  days  I  will 
send  you  $3.50,  plus  few  cents  postage,  and  $3.00 
monthly  till  $28.50  is  paid,  or  return  books  postpaid. 
(We  pay  postage  if  you  send  first  installment  with* 
order.) 


Name 


No  insfallment  charge 

‘These  books  assemble  for  your  con¬ 
venience  facta,  standards,  practice, 
data,  for  the  whole  field  of  com- 
municatloiu  engineering,  with  em¬ 
phasis  on  training  in  ultra-high  fre¬ 
quencies.  Add  them  to  vour  library 
now.  tmder  this  advantageous  offer. 


Address 


Position 


Company 


1  close  the  microswitch  when  the  ro 
tary  arm  gets  back  to  the  first  cit 
cuit.  When  this  occurs,  the  motor  i 
automatically  cut  off  and  the  unit  i 
ready  to  test  another  set.  As  in  tl 
case  of  the  resistance  test,  the  air 
will  stop  revolving  when  the  ea 
tance  of  circuit  elements  in  the  tv 
sets  does  not  match.  The  numbers  i 
circuits  that  are  defective  may  i 
noted  on  the  inspection  tag  by  tf 
operator. 

The  ability  of  the  device  to  mn 
120  circuit  tests  may  seem  unnei.  i 
sary  to  engineers  who  are  not 
fronted  with  the  problem  of  ch( .  ki- 
equipment  using  15  or  20  tubes.  H(, 
ever,  excess  testing  capacity  whi: 
will  obtain  if  a  4  or  5  tube  unit 
to  be  tested  need  not  be  wasted  i 
most  cases.  Any  number  of  sets  wi 
any  number  of  circuits  can  be  ttst- 
if  the  total  number  of  circuits  d  ■ 
not  exceed  120.  Two  or  three  sets  i 
the  same  type  may  be  equipped  wii 
duplicate  connecting  cables  so  th 
as  one  is  being  tested  others  can  i 
connected  up  for  test  or  disconnect- 
after  test,  thus  increasing  the  n 
of  production. 

Separate  Resistance-Reactance  Teili 

Before  going  into  circuit  cor.v 
erations,  it  might  be  well  to  pi!] 
out  the  need  for  two  separate  test 
one  for  resistance  and  one  for  res 
tance.  Two  tests  are  made  in  oni 
to  secure  the  greatest  amount  of  i 
formation  concerning  the  set  iin! 
test.  Obviously,  if  the  circuit  un' 
test  contains  just  capacity  or  a: 
series  combination  such  as  RC,  L 
or  RLC,  a  d-c  test  would  only  (k/ 
j  shorted  capacitors.  And  shunt  c 
!  cuits  such  as  RC,  LC,  RL,  RLC  cs 
j  not  be  compared  readily  with  d.c.  s 
plied  to  the  bridge  insofar  as  the : 
active  component  is  concerned, 
an  attempt  were  made  to  check  r 
sistance  and  reactance  values  .^iiri 
taneously  by  applying  an  a-c  vd'aj 
to  a  d-c  bridge,  there  would 
the  possibility  that  two  incorr 
values  of  shunt  R  and  C,  for  i 

^  J 

stance,  might  result  in  an  impef]  i 
value  equal  to  the  correct  RC  ? 
mation,  thereby  falsely  indicating 
good  circuit.  By  first  subjtc;; 
every  circuit  capable  of  pa^sin? 
direct  current  to  a  true  d-c  test  tl 
possibility  of  error  can  be  ave' 
and  an  accurate  resistance  test : 

I  be  made  as  well. 

i  In  the  case  of  the  reactance  te 

I 
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if  just  one  frequency  is  applied  t 
the  bridge  a  serious  loss  in  flexibi 
ity  will  occur.  At  extremely  low  n 
high  values  of  resistance  (or  it 
actance)  bridge  sensitivity  fall.-  o 
appreciably.  For  example,  with  5  k 
applied  to  the  bridge  it  would  1 
extremely  difficult  to  detect  10  ,  u  . 
cent  variation  in  a  1  jttfd  capacit' 
because  of  its  low  value  of  reactanr^ 
at  this  frequency.  At  35  cycles,  how 
ever,  the  reactance  would  appear  a 
several  thousand  ohms  rather  'na- 
several  ohms,  thus  effectively  lai- 
ing  the  bridge  sensitivity.  Natur 
ally,  the  reverse  is  true  in  the  ra- 
of  small  capacitances. 

The  basic  circuit  chosen  for  >! 
bridge  configuration  is  one  in  whii 
the  top  ratio  arms  are  composed 
fixed  resistors  of  20,000  ohms,  I 
order  to  maintain  uniform  respoii- 
with  this  circuit,  it  becomes  ntn- 
sary  to  either  vary  the  input  voltaj. 
or  change  the  values  of  the  rat: 
arms.  Each  of  these  plans  involves 
prohibitive  amount  of  comph 
switching  in  accordance  with  varia 
tions  in  the  external  circuits  urn!' 
test.  Furthermore,  uniform  respons 
is  unnecessary  because  it  is  raia’, 
required  that  all  components  be  ht! 
to  the  same  degrees  of  toleranct 
Thus,  even  if  uniform  response  wer 
obtained,  some  method  would  have  t 
be  provided  so  that  bridge  sensitivit 
could  be  varied,  depending  upon  th 
specific  requirements  of  each  circ  i 
tested.  The  only  requirement  for 
device  of  non-uniform  sensitivity  i 
that  adequate  performance  capab;; 
ities  under  the  most  unfavorable  t<  J 
ditions  be  provided,  together  with 
simple  means  of  limiting  the  s»  !  -■ 
tivity  where  wider  tolerances  are 
sired  then  will  obtain  at  full  gain. 


No  Empty  Promise 

Our  respect  for  scheduled  delivery  dates  is  positively 
old-iashioned.  If  we  can't  get  your  order  out,  we'll  soy 
so.  But  if  we  soy  that  you  con  count  on  us,  then  you 
con  be  sure  that  we'll  do  everything  in  our  power  to 
have  your  order  fulfilled.  Basing  predictions  on  post 
performances,  you  can  rely  on  deliveries  promised 
by  Abbott. 


ing  a  true  d.c,  test  of  resistard 
values  are  numerous.  At  the  out.-e 
d-c  amplifiers  were  looked  upon  wit 
disfavor  because  of  their  inhei>  j 
drift  characteristics,  plus  the  pn  i 
lem  of  eliminating  the  effects  t 
transient  voltages.  The  matter  j 
transients  is  one  of  considerable  ini 
portance  when  it  is  considered  tht 
in  going  from  a  circuit  of  sevoi 
hundred  ohms  to  one  of  S(V?ri 
megohms  the  voltage  changes  on  t 
bridge  arms  are  of  the  order  of  1' 
volts.  Further,  since  it  is  almost 


ABBOTT  TR-4,  one  of  our  standard  modek.  A  compact  and 
efficient  ultra  high  frequency  transmitter  and  receiver.  May  we 
quote  on  your  specific  requirements? 


8  WEST  It  STREET* NEW  YORK,  N.  Y 
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Millions  of  electron  tubes  bouncing  around  in  tanks,  jeeps 
and  ships  are  equipped  with  sturdy,  efficient  SPEER  Graphite 
Anodes.  Today  practically  the  entire  output  of  SPEER  Anodes  is 
going  into  tubes  for  war  service.  The  lessons  learned  from  the 
performance  of  tubes  will  help  produce  even  better  SPEER  Anodes 
for  radio  transmission  and  power  tubes  when  victorious  peace  has 
been  won. 

SPEER  Graphite  Anodes  release  strategic  metals,  add  power  and 
life  to  tubes.  Only  anodes  of  graphite  can  never  fuse  or  even  soften, 
will  not  warp,  help  keep  tubes  gas-free. 

Use  tubes  with  SPEER  Graphite  Anodes — for  important  war  jobs 
now,  for  every  transmission  service  when  the  American  Victory 
has  been  won. 


Anode  Booklet  and  list  of  tube  manufacturers 
using  SPEER  Graphite  Anodes  gladly  mailed 
upon  request. 


SPEER 

CARBON  COMPANY 


ST.  MARYS,  PA. 

CHICAGO  •  CLEVELAND  •  DETROIT 
MILWAUKEE  •  NEW  YORK  •  PITTSBURGH 
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Ward  can  help  you  with 
your  antenna  problem 


WARD  PRODUCTS 

CORPORATION 


1523  East  45th  Street 
CLEVELAND,  OHIO 
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db  would  be  required.  While  this  is  able  ratio  of  balanced  to  unbalanced 

not  considered  high  gain  it  is  still  output  voltages.  This,  then,  means 

sufficiently  high  to  make  any  at-  that  even  large  d-c  transients  of  the 

tempt  to  dangle  three  foot  input  order  of  several  hundred  volts  on  the 

leads  around  indiscriminately  un-  diode  plates  can  only  produce  a  lim- 

wise.  The  problem  is  further  com-  ited  amount  of  a.c  on  the  first  ampli- 

plicated  by  the  fact  that  the  testing  fier  grid,  protecting  it  from  unduly 

speed  of  one  circuit  per  second  will  large  overloads.  Resistance  varia- 

not  permit  the  use  of  large  RC  filters  tions  of  5  percent  from  200  ohms  to 

to  eliminate  the  hum,  because  of  5  megohms  can  easily  be  detected 

their  time  constants  when  subjected  as  shown  in  Fig.  4. 

to  large  transient  voltages.  LC  com-  ,  ... 

,  .  j  .  1  •  •  Sentitivity  AdiustiiicRts 

binations  were  tried  in  several  ini¬ 
tial  circuits,  but  these  too  presented  In  order  to  limit  the  sensitivity  in 
the  problem  of  direct  inductive  the  mid-range  provision  is  made  to 
pickup  from  strong  60  cycle  fields.  clip  in  resistors  (X,  Y,  Z  in  Fig.  2 
In  the  final  circuit  adopted,  power  and  3)  which  effectively  shunt  the 
is  supplied  to  the  bridge  arms  A  and  bridge.  These  points  are  easily  ac- 
B,  the  test  set  and  the  standard  set,  cessible  physically  because  the  back 
by  a  200  volt-regulated  supply.  Ca-  ends  of  the  rotary  switch  contact 
pacitors  C,  attenuate  the  60  cycle  points  have  extruded  tips  which  pro¬ 
pickup  on  the  diode  plate  load  re-  ject  through  to  the  front  side  of  the 
sistors(i?i)  while  C  offers  a  low  re-  Bakelite  sub-panel.  Small  resistors 
actance  path  for  the  400  cycle  signal  fitted  with  clips  of  the  type  used  in 
source  across  the  load  resistors.  Each  some  octal  sockets  form  a  snug  fit  on 
diode  cathode  feeds  one  end  of  the  these  extruded  tips.  To  change  re¬ 
primary  of  the  bridge  transformer  sistors,  which  in  effect  limit  the  tol- 
T,  and  the  return  circuit  back  to  erance  values  of  the  external  circuits, 
plate  is  through  a  low  impedance  it  is  only  necessary  to  drop  the 
source  of  400  cycles.  The  presence  of  hinged  front  cover  plate  of  the  tester 
Ri  and  Rs  allows  adjustment  of  the  and  clip  on  new  values  of  resistance 
circuit  to  “balance”  by  compensating  shunts.  The  bridge  circuit  for  mak- 
for  variations  in  diodes.  C,  tunes  the  ing  the  reactance  test  is  conven- 
primary  of  Ti  to  resonate  at  the  sig-  tional.  Capacitors  C«,  C»  (3-30  /x/tf) 
ual  frequency,  attenuating  the  resid-  are  used  to  balance  the  slight  varia- 
ual  harmonics  produced  when  the  tions  in  wiring  and  transformer  ca- 
circuit  is  balanced.  When  the  bridge  pacitances.  Actually,  in  practice  the 
(A,  B,  set,  standard)  is  in  balance,  same  components  A,  B  and  Ti  are 
the  potential  drop  across  RrRi  is  used  in  both  bridges,  the  change- 
zero.  Since  the  400  cycle  source  is  over  being  accomplished  by  means  of 
fed  to  the  diode  plates  in  phase  and  two  dpdt  relays  which  are  actuated 
appears  at  opposite  ends  of  the  pri-  in  proper  sequence  by  the  control 
mary  of  Ti  in  phase  and  equal  in  circuits. 
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bookbinding  fabrics 

(a)  Watwproof,  full  coated,  impreg¬ 
nated,  linens  and  vellums;  pyroxylin 
ond  other  synthetic  resin  coatings  and 
lacquer  finishes;  embossed,  plain,  super 
finished,  contrast  printing. 

(b)  Starch  filled,  coated,  impregnated, 
mottled,  linen  and  vellum;  plain  or  em¬ 
bossed,  special  glazed  and  matte  fir>- 
idtes;  natural,  rough  and  smooth 
finishes. 


SIGN,  LABEL  AND  TAG  CLOTHS 

Waterproof  and  starch  filled.  Designed 
for  any  purpose,  for  hand  lettering, 
letterpreu  printing,  offset  printing.  We 
con  design  a  surface  that  will  take  any 
irtk  or  meet  any  inking  problem. 

RUBBER  SEPARATDR  CLOTHS 

Starch  filled  glazed  sheetings  and  base 
treated  starched  fabrics  for  water¬ 
proof  separator  doths. 


I  rlD—TO  KEEP  THINGS  AS  THEY  ARE 

Impregnated  doth  was  used  for  wrapping  Egyptian  mummias.  It  pro- 
tarfod  in  these  bodies  records  of  choroctenstics  of  races  and  histories  of 
ditaoMS  upon  which  modkal  science  has  based  amazing  progrou.  Cloth 
has  dothed,  houtod  and  protected  man  through  many  ages.  Cloth  has 
prosorvod  the  works  of  man.  Cloth  hat  boon  and  it  man's  most  valuabh 
torvant.  Woven  Cloth  is  at  modem  at  electronics.  Cloth"  filled,  coated 
and  troatod,  will  play  a  largo  part  in  the  development  of  the  futuro. 


INSULATING  CLOTH  BASE 

Base  treated  and  stiffened  fabrics  for 
insulating  doths;  all  weights,  widths 
and  thicknesses. 

TRACING  I  BLUE  PRINT  CLOTHS 

White  and  blue  ink  or  penal  doth; 
map  cloth;.bhie  print  doth,  thin  and 
regular,'  oli  widths. 

LINING  FABRICS 

Shoe  and  drapery  linings;  starch  filled, 
spedal  filled,  mercerized  and  shreiner 
finishes;  straight  backfiiled  finish;  high 
lustre  finish,  all  colors  and  widths. 


SHADE  CLDTH 

(a)  Pyroxylin  or  resin  impregnated 
waterproof,  meeting  Government  spec- 
ifkations;  oil  weights,  widths  ond  colors; 
print  doths,  sheetings  and  ducks. 

(b)  Starch  filled,  water  color,  and 
Holland  type  shades;  machine  oil,  oil 
tints,  oil  fWed  opaques;  fast  dyed  duck 
shades;  light-proof  and  translucent. 


RESEARCH  AND  DEVELOPMENT  —  cloth  has  a 
permanent  structure  combining  light  weight  with 
strength  and  flexibility.  On  or  within  this  structure  fill¬ 
ing,  coating  and  processing  fits  doth  for  many  uses. 
Consider  doth  —  consult  HOLUSTON.  In  general.  The 
Houiston  Mills  con  take  any  type  of  print  cloth, 
sheeting,  drill,  twill,  duck,  in  widths  from  30"  to  80", 
and  can  dye;  coat  with  every  type  of  coating,  in  any 
color  desired;  can  stiffen  fabrics  to  meet  any  required 
pliability,  hand,  bond,  weight  of  coating,  tensile 
strength,  Elmendorf  tear  strength,  for  any  industrial  use. 


PHOTO  CLOTH 

Photo  Mounting  doth  (solf  adhosivo), 
singl*  and  doubU  adhosivo. 
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REINFORCING  FABRICS 

All  typos  of  waterproof  and  starch- 
filled  reinforcing  fabrics  and  industrial 
combrks,  for  books,  file  folders,  file 
pockets,  box  stays;  to  be  combined, 
gummed  ond  plain.  Various  weights 
from  the  thinnest  print  doth  to  the 
heaviest  drills  and  twills. 


COATED  AND  IMPREGNATED 
FABRICS 

All  widths  and  colors;  synthetic  resin, 
nitro  cellulose,  thermo  plastic  and 
thermo  setting  coatings;  mildew  proof¬ 
ing;  fire,  weather  and  water  resistant 
finishes;  gas  impermeable  finishes,  etc, 
for  war  and  industrial  purposes. 


M/cro- Weave  tracing  cloth 


An  extremely  fine  and  uniform 
weave  of  cotton  threads  finished  for  great  transparency  and  surfaced  for  either  pen  or  pencil 
drawing  or  for  both.  Used  by  draftsmen  in  industry  and  architecture.  Hundreds  of  thousands 
of  yards  of  Mi^ro-Weave  Tracing  Cloth  now  in  use  in  shipbuilding  and  armament  industries. 
Micro-Weave  is  a  modern  product  serving  the  fast  tempo  of  modern  production.  If  you  use 
tracing  cloth,  write  for  full  size  test  sheets.  Micro-Weave  meets  all  standard  tests  for  trans¬ 
parency  and  erasability. 


the  HOLUSTON  MILLS 


CONVERTINGt^CLOTHS  TO  GREATER  USE  FIELDS 

NORWOOD,  MASSACHUSETTS 

Sales  Agents  in  Principal  Cities 
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The  need  for  two  frequencies  as 
a  signal  source  for  the  reactance  test 
has  already  e}(plained.  In  prac¬ 
tice  some  ex^Wimentation  is  advis¬ 
able  in  adjusting  respective  levels  of 
these  two  frequencies.  This  is  dic¬ 
tated  by  the  tolerance  requirements 
for  each  specific  type  of  equipment 
to  be  tested.  If  the  requirennents 
place  greatest  emphasis  on  mainte¬ 
nance  of  close  tolerances  on  high  re¬ 
actance  values,  more  5  kc  amplitude 
is  employed.  The  35  cycle  amplitude 
is  similarly  adjusted  to  take  care  of 
the  low  reactance  values.  This  is  a 
compromise  but  it  does  allow- consid¬ 
erable  leeway  on  the  part  of  the 
set-up  engineer. 

The  question  of  tolerance  values 
leaves  something  to  be  desired  on 
the  reactance  test  in  that  the  same 
sensitivity  control  resistor  used  in 
making  the  resistance  test  is  of  ne¬ 
cessity  employed  when  making  the 
reactance  test.  However,  this  is 
largely  offset  by  the  fact  that  bridge 
sensitivity  in  the  reactance  position 
can  be  controlled  by  varying  the 
amplitude  of  both  the  35  cycle  source 
and  the  5  kc  source  independently. 
Any  attempt  to  switch  the  tolerance 
control  resistor  involves  a  cumber¬ 
some  and  extremely  complex  switch- 
*ihg  system.  Furthermore,  in  actual 
practice  it  would  be  impossible  to 
hold  the  tolerance  value  of  a  capaci¬ 
tor  to  the  same  percentage  as  that  of 
the  resistance  when  the  two  are  in 
shunt,  since  it  is  obvious  that  if  the 
resistor  was  held  to  plus  or  minus 
5  percent  tolerance  the  percentage 
variation  of  the  reactance  value 
would  of  necessity  have  to  be 
greater.  Fortunately  also,  capacitors 
in  general  need  not  be  held  to  as 
I  close  limits  as  resistances,  commer- 
!  cial  practice  often  being  to  hold  the 
majority  of  capacitances  to  at  least 
twice  the  percentage  tolerance  to 
which  resistance  is  held.  Obviously, 
if  the  circuit  under  test  contains  no 
d-c  path  back  to  ground  it  can  be 
given  an  excellent  reactance  test  be¬ 
cause  the  tolerance  control  resistor 
may  then  be  chosen  to  limit  sensitiv¬ 
ity  on  the  reactance  test  alone. 

No  set  figures  can  be  given  re¬ 
garding  the  ultimate  capabilities  of 
the  unit  on  a  reactance  test,  particu¬ 
larly  as  resistance  components  are 
so  often  included  in  circuits.  How¬ 
ever,  inductance  values  of  1  milhenry 
or  larger  can  easily  be  checked.  A 
variation  of  10  percent  in  the  value 
of  large  electrolytic  capacitors  can 


be  checked  at  one  end  of  the  scjile, 
while  30  percent  variation  of  a  50 
fifif  capacitor  can  readily  be  detected 
at  the  other  extreme.  Smaller  ca¬ 
pacitance  variations  are  likely  to  be¬ 
come  confused  with  slight  variaticns 
in  the  capacitance  of  connecting  ca¬ 
bles. 

“Arming''  the  Tester 

The  word  “arming”  commonly 
used  in  ordnance  work  to  indicate 
when  a  bomb  or  projectile  is  ready 
for  detonation,  may  be  appropriately 
used  in  connection  with  the  disabling 
circuit  used  in  the  tester  to  prevent 
false  rejects  which  would  otherwise 
be  caused  by  transient  voltages  set 
up  as  the  switch  arm  shifts  from  one 
circuit  to  the  next. 

The  arming  switch  makes  it  im¬ 
possible  for  the  thyratron  to  fire 
and  thus  lock  up  the  reject  relay, 
except  under  proper  circumstances. 
The  logical  time  to  arm  the  thyra¬ 
tron  is  when  the  two  moving  con¬ 
tactors  on  the  bridge  arms  are 
exactly  centered  on  a  pair  of  contact 
points.  The  thyratron  must  then  be 
disarmed  as  the  contactors  approach 
the  next  pair  of  contacts.  This  is 
accomplished  by  removing  the  ampli¬ 
fier  output  connection  from  the  thy¬ 
ratron  grid  except  under  the  condi¬ 
tion  mentioned.  Thus  large  transient 
inputs  to  the  amplifier  do  not  cause 
difficulty  as  they  do  not  reach  the 
thyratron  grid. 

Several  methods  of  arming  were 
considered  but  the  one  finally  se¬ 
lected  proved  most  effective.  An  ad¬ 
ditional  set  of  contact  points  was 
installed  outside  the  outermost  ring 
of  bridge  contact  points.  Alternate 
contacts  of  the  total  of  120  are  con¬ 
nected  together  in  two  sets.  These 
are  connected  to  the  amplifier  output 
and  to  the  thyratron  grid.  When  a 
shorting  shoe  connects  them  to¬ 
gether  the  circuit  is  “armed”  and, 
if  the  bridge  is  unbalanced,  the 
thyratron  will  fire.  The  shorting 
shoe  is  mounted  on  the  opposite  end 
of  the  rotary  switch  arm  and  is 
under  spring  tension  to  counteract 
pressure  set  up  by  the  bridge  circuit 
contactors.  The  shoe  is  placed  in 
such  a  w’ay  that  the  contact  is  made 
just  as  the  contactors  are  on  the  cen 
ter  of  a  pair  of  contacts  and  imme 
diately  broken  as  the  arm  moves  on. 
This  assures  correct  timing  of  the 
arming  cycle  and  the  wiping  action 
of  the  shoe  keeps  the  contacts  clean 
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FLEXIBLE  SHAFTIHO 


I  he  first  battle  in  every  war  of  mechanized 
weapons  is  fought  at  the  drafting  table. 
There  must  be  no  guesswork  here.  The  en¬ 
gineer  must  be  right  the  first  time.  If  he  is 
not,  the  fighters  who  man  his.machines  may 
lose  a  battle,  a  campaign,  even  the  war. 

When  flexible  shafting  is  needed  for  power 
tranj^mission  or  remote  control,  the  de¬ 
signer  who  specifies  WALKER -TURNER 
FLEXIBLE  SHAFTING  is  sure  to  be  right  the 
first  time.  For  this  product  has  met  the 
hardest  tests  of  industry  and  war  in  thou¬ 
sands  of  machine  tools,  aircraft  and  other 
equipment. 

All  WALKER-TURNER  FLEXIBLE  SHAFTING 
is  designed  and  manufactured  entirely  in 
the  Walker-Turner  Plant,  under  rigid  con¬ 
trol  and  inspection.  If  your  Engineering 
Department  is  struggling  with  a  problem 
involving  flexible  shafting,  let  us  look  it 
over.  We  may  have  the  answer  in  our 
engineering  files. 

WALKER-TURNER  COMPANY,  INC. 

1423  Berckman  Street  ....  Plainfield,  N.  J., 


FLEXIBLE  SHAFTING 

FOR  REMOTE  CONTROL  AND  POWER  TRANSMISSION 


and  the  circuit  free  from  fauUs 
to  poor  connections. 


The  tester  described  accomplish* 
one  important  purpose  when  it  a- 
alyzes  equipment  coming  off  the  pr. 
duction  line  and  prevents  def  ctiv 
units  from  reaching  the  d\  lan. 
test  bench.  The  other  possibility  o 
obtaining  more  production  throug 
use  of  the  tester  with  unskilled  hf' 
lies  in  the  analysis  of  the  diffi(  ultJ, 
thus  turned  up.  This  falls  with: 
the  province  of  the  test  engine 
who  sets  up  the  equipment.  In  ord^ 
to  realize  this  benefit,  he  must  cai 
fully  check  each  circuit  and  indue 
in  his  instructions  to  the  servi; 
worker  the  most  likely  cause  of  tru 
ble  for  each  numbered  circuit. 

Combinations  of  numbers  of  ci 
cuits  that  show  up  as  defective  cJ 
generally  be  attributed  to  a  defectiv) 
part  common  to  all  of  them.  It  rrihi 
take  two  or  three  days  to  set  up  th; 
unit  and  make  an  analysis  on  a  ne’i 
type  of  equipment.  The  data  thui 
obtained,  however,  will  enable  un 
skilled  workers  to  locate  Alefectivi 
parts  and  wiring  faults  at  a  fai 
faster  pace  than  even  a  skilled  troj 
ble  shooter  can  hope  to  attain  usir': 
conventional  methods. 
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CALLING  DOWN-UNDER 


mm 


um 


BED 


Making  “ENDS”  Meet 


•  ■■■  Bringing  America  closer  to  Victory  by 
manufacturing  Radio  Sockets  and  Connectors  for 
perfect  electrical  contacts  in  communication 
applications  is  an  important  wartime  job  en¬ 
trusted  to  The  Astatic  Corporation.  All  the  engi¬ 
neering  skill  and  precision  which  formerly  went 
into  the  manufacturing  of  Astatic  Microphones 
and  Pickups  is  now  utilized  and  reflected  in 
Astatic  Radio  Plugs  and  Sockets,  Co-Axial  Cable 
Connectors,  and  similar  equipment  for  the  U.  S. 
Army  Air  Corps  and  the  Navy. 


iZtS 


OHErj  ^ 

riilie 


Nola  Luxiord.  a  notiye  of  New  Zealand, 
has  installed  a  home-recording  phono¬ 
graph  in  her  apartment  where  the  boyi 
from  Australia  and  New  Zealand  con 
record  their  Toices  to  send  to  their  hornet 
10.000  miles  away.  Miss  Luxiord  sup¬ 
plies  the  records  and  pays  the  postage. 
So  far  there  hare  been  about  1,000  pei- 
sonal  Toice  messages  sent  home  to  the 
boys'  families.  The  fliers  and  hostesi 
are  listening  to  a  playback  of  a  voice 
record  made  by  one  of  the  boys.  Redgi 
Hoskin,  N.  Z..  Mel  Skelton,  Australia. 

1f06  Mllwaukt*  Av»,  Corfer,  e  we//  known  name  /e  radio  for  over  twenty  yean.  Cable:  Genemotor  I  Miss  Luxiord.  lack  Margetts  and  Raymond 

Beaton,  both  of  New  Zealand 
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YOUNGSTOWN.  OHIO 


In  Canada: 

Canadian  Astatic  Ltd..  Toronto,  Ontario 


For  many  years,  Carter  Dynamotors  have  been  a  familiar  paurt  of  the 
specifiesUions  of  leading  Communication  Equipment  Manufacturers, 
Police  Departments,  Government  Agencies,  etc.  May  we  suggest  you 
submit  your  Dynsunotor  requirements  too,  and  see  for  yourself  the 
reason  for  this  recognized  preference. 

The  latest  cataloc  of  Carter  Dynamotors,  Converters,  Permanent  Magnet  Generators 
and  Dynamotors,  and  special  rotary  equipment  will  be  sent  upon  request. 


' — * —  — * - 
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OOK  WHAT  THIS  ^  INSTRUMENT 

can  do  for  you 

eet  the  Requirements  of  the  Most  Exacting  A.  F.  Production 

ISt  Problem.  Combined  with  an  -hp-  resistance  tuned  Oscillator 
i  of  the  measurements  usually  required  on  audio  equipment  can 
made  quickly  and  accurately  with  a  minimum  of  additional 


re  Total  Harmonic  Distortion  at  Nine  Specific  Frequencies. 

he  Model  325B  is  designed  to  measure  total  harmonic  distortion 
the  nine  specific  frequencies  recommended  by  the  FCC  for  mea- 
rements  on  frequency  modulation  as  well  as  amplitude  modulation 
,  ipment.  On  special  order,  filters  for  other  frequencies  from  30 
to  20  KC  can  be  supplied.  The  amplifier  and  voltmeter  section 
flat  from  10  cps  to  100  KC  so  that  harmonics  as  high  as  the  5th  of 
p  KC  will  be  correctly  indicated. 

insure  Noise  and  Hum  Level  in  A.  F.  Equipment.  Sufficient  sen- 

jiMty  is  available  in  the  Model  325B  to'measure  noise  and  hum 
hel  in  audio  frequency  equipment  such  as  amplifiers  and  broadcast 
t;ulpnicnt.  With  the  addition  of  a  detector,  distortion  and  noise 
H'l  can  be  measured  in  carrier  output  of  transmitting  equipment. 

56  It  as  a  Vacuum  Tube  Voltmeter.  The  instrument  can  be  used 
i  a  voltmeter  for  measuring  voltage  level,  power  output,  amplifier 
ain.and  in  making  all  of  the  other  measurements  for  which  a  high 
"puiance  voltmeter  with  a  wide  frequency  range  is  necessary. 

nc  Vacuum  tube  voltmeter  section  is  a  two  stage  amplifier  with 
•  h  k  to  insure  stable  operation.  It  is  identical  with  the  Model 


Voltmeter  face.  Note  that  voltage  and  D.  B.  are  calibrated  separately. 

400A  voltmeter  except  the  frequency  range  is  limited  to 
100  KC.  The  input  amplifier  of  325B  can  be  used  directly 
with  the  voltmeter  section  to  give  full  scale  indication  on 
3  MV. 

US6  It  as  a  High  Gain  AmplHior.  Terminals  at  the  meter 
output  are  provided  for  waveform  observations  with  an 
oscilliscope  and  to  allow  the  instrument  to  be  used  as  a 
high  gain  amplifier.  The  overall  gain  is  75  DB  from  10  cps 
to  100  KC. 

Model  325B  Noise  and  Distortion  Analyser  is 

almost  indispensable  for  laboratories  or  production 
tests  in  the  audio  frequency  field.  Many  outstanding 
features  are  not  mentioned  here.  Write  for  complete 
details  today. 

HEWLETT-PACKARD  CO. 

STATION  A,  BOX  135  Z.PALO  ALTO,  CALIFORNIA 
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NEWS  OF  THE  INDUSTRY 


gineers,  radio  technicians  and 
dustrialists.  Under  the  guidance  c 
ANEPA  chief  production  engiuee 
George  W.  Parkins,  the  agency  moni 
tors  production  and  distribution  h 
the  communications  manufactu  inj 
industry,  doing  everything  pos^ibl 
to  keep  electronic  equipment  flo  iiu 
steadily  to  the  armed  forces  and  o 
Allies. 


Latest  information  on  licensing  of  alien-owned 
patents;  three  electronic  workers  honored  by 
President  for  speed-up  ideas;  review  of  Nikola 
Tesla^s  accomplishments;  channel  allocations 
for  War  Emergency  Service;  FCC  news;  vital  sta¬ 
tistics  on  the  electronic  industry;  radio  news 


Lists  of  Patents 

Usable  on  Royalty-Free  a>l. 

Available  from  APC 

The  numbers  and  titles  of  n  ai  h 
3000  alien-owned  electronic  patents 
seized  by  the  Alien  Property  C  us 
todian  are  now  obtainable  from  th- 
Office  of  Alien  Property  Cust-diar. 
135  South  LaSalle  St.,  Chicago.  Tht 
list  of  some  125  patents  in  t  la.s; 
177 — electric  signalling — is  price; 
at  10  cents.  The  following  three 
other  lists  are  priced  at  25  cents 
each:  Class  178,  with  some  45'i 
patents  relating  to  telegraphy; 
Class  179,  with  about  790  patents  on 
telephony;  Class  250,  with  about 


Armstrong  Gets  Edison  Award  ployed”  basis,  in  order  that  he  can 

r,,  -  ,  be  called  as  consultant  or  special  as- 

The^ison  medal  lor  1942  has  been 

awarded  to  Dr.  Edwm  H.  Arm-  jjr.  Knowlson  entered  0PM  in 
strong,  professor  of  electrical  engi-  September  1941  as  Deputy  Director 
neering  at  Columbia  University  priorities.  After  establishment 
well  known  for  his  contributions  of 

e  regenera  suj^rregener-  Operations,  and  was  re- 

ative  circuits,  the  superheterodyne  spoorible  for  initiating  and  execut- 
and  the  frequency  modulation  sys-  conversion 

tern  of  communication.  This  a*ard  of  industry  from  peace-time  to  war 
IS  made  annually  by  an  AIEE  com- 

mittee  for  meritorious  achievement  Chairman  of  WPB  and  was 

in  electrical  science,  electrics  engi-  designated  to  serve  as  Mr.  Donald 

neering  or  the  electrical  arts,’  kelson’s  deputy  on  the  Combined 

Production  and  Resources  Board. 

Knowlson  Leaves  WPB  Mr.  Knowlson  was  well  known  to  all 

o  _  L  •  j  radio  manufacturers  since  he  had 

James  S.  Knowlson  has  resigned  ,  j  a  ^  au  d  j- 

“  served  as  president  of  the  Radio 
as  Vice  Chairman  of  the  War  Pro-  „  a-  a  a  -a- 

j  ^  ^  ^  Manufacturers  Association. 


ANEPA 


in  thia  building  are  working  on  numerous  special  electronic 
problems  assigned  to  them  by  the  U.S.  government.  The  abow 
illustrations  show  the  front  of  the  new  building  and  a  view  ol 
a  production  line  in  the  Radio  Research  Production  Department. 


RESEARCH.  DEVELOPMENT  and  production  of  radio  and  elec¬ 
tronic  equipment  for  military  purposes  are  combined  in  the 
new  Motorola  engineering  building,  built  by  Galvin  Mfg.  Co. 
immediately  adjacent  to  their  main  plant.  Motorola  engineers 
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OUR  ENGINEERING  STAFF  IS  READY  TO  WORK  WITH 
YOU  ON  WAR  AND  POST-WAR^  PROBLEMS  «  «  « 

Whether  you  are  faced  with  a  problem  of  war  production  ...  or  you  are  plan¬ 
ning  for  post-war  markets  . . .  our  staff  of  engineers  is  at  your  service.  Shirt¬ 
sleeve  work  .  . .  consultation  . . .  research  ...  we  are  ready  to  tackle  anything 
and  everything  in  the  following  phases  of  engineering: 

*MM*«grA.ccL.*  Sub-contracting  in  the  manufacture  of  special  parts,  tools,  gages,  and  other 
equipment. 

*  Precision  measurements  and  calibration  down  to  1 /100,000th  of  an  inch. 

*  Tests  on  row  materials,  accessories,  and  consumer  goods. 

*  Special  tests  on  heat,  light,  sound  and  vibration,  and  electricity. 

When  writing,  please  indicate  specifically  the  engineering  problems  you  are 
interested  in.  t  Ab  ENCINOIINC  rUNNING  MAIO  . . .  at  tn^BMn  with  kill  Mswkiict  hi  lh«  MS  . . .  h  MW 

iMSy  k  wwfc  with  Minify  k  aiilki|Btiii|  Mw  yrthkMs  bbS  Hm  tftcki  rtqBirMwnh  tf  lh«  y«st-ww  mb. 

# 

Amtrian  C»mmat  •/ Ctmmenisl  LMb*rmt0ritt 


UNITED  STATES  TESTING  COMPANY,  INC. 


established  1880 

HOBOKEN,  NEW  JERSEY 


I’HILADELPMIA.  pa 


CR  EENSBORO.  N.  C. 


WOONSOCKET,  R  I 


CHICAGO,  III 


NEW  YORK  N  Y. 
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Manufacturers  of  sens?* 
five  equipment  for  industrial 
and  military  needs,  have 
found  the  integrating  advan¬ 
tages  of  IN-RES-CO  resistors 
of  particular  importance 
where  space  is  limited.  These 
exceedingly  compact  com¬ 
ponents  offer  dependability 
under  severe  atmospheric 
and  electrical  conditions  be¬ 
cause  each  must  pass  a  volt¬ 
age  breakdown  overload 
test  of  100%  their  rated 
working  voltage.  Literature 
will  be  sent  promptly  on  re¬ 
quest  without  obligation. 


TYPE  RL  (at  Utt).  '/,  Watt.  Non- 
inductive,  Standard  tolerance 
'/2%.  Maximum  resistance  500,000 
ohms,  Site  '/j"  diem,  x  Vi"  high. 


TYPE  SL  (at  right)  I  Watt,  Non- 
inductive,  Standard  tolerance 
'/i%.  Maximum  resistance  I  Meg¬ 
ohm,  Size  '/i"  diam.  x  15/ 16" 
high. 


disregarded.  Numbers  around  2,- 
175,000  were  issued  the  first  part 
of  1940. 

Legitimate  American  business 
concerns  can  secure  licenses  only  for 
those  patents  which  were  not  ex¬ 
clusively  licensed  to  American  con¬ 
cerns  prior  to  seizure  by  APC.  These 
licenses  are  on  a  royalty-free,  non¬ 
exclusive  basis  for  the  life  of  the 
patents.  The  license  fee  for  the  first 
patent  is  $50,  with  an  additional 
fee  of  $5  for  each  other  eligible 
APC  patent  desired  by  a  licensee. 
The  patents  involved  are  all  regular 
U.  S.  patents,  copies  of  which  are 
obtainable  in  the  usual  manner  at 
10  cents  each  from  the  Commissioner 
of  Patents,  Washington,  D.  C. 

Since  the  above-mentioned  lists  do 
not  indicate  which  APC  patents  are 
ineligible  due  to  exclusive  licensing 
contracts,  it  is  necessary  to  send 
lists  of  likely  patents  to  the  Office 
of  Alien  Property  Custodian  in  Chi¬ 
cago  to  determine  which  are  eligible 
for  royalty-free  licensing.  Many 
owners  of  foreign  patents  gave  ex¬ 
clusive  licenses  to  American  firms, 
and  these  remain  in  effect.  Also 
American  branches  of  certain  for¬ 
eign  firms  are  being  allowed  to  re¬ 
tain  control  of  their  U.  S.  patents 
for  as  long  as  these  patents  are  used 
in  the  best  interests  of  the  United 
States. 

Since  many  patents  in  the  field  of 
electronics  represent  improvements 
over  other  patents,  the  possibility  of 
infringing  on  other  American-owned 
patents  must  be  considered  when 
using  a  royalty-free  APC  patent. 

Royalties  due  alien  or  enemy  own¬ 
ers  on  existing  exclusive  agreements 
are  payable  to  APC.  An  exclusive 
licensee  under  an  enemy  patent  may 
relinquish  his  contract,  however,  and 
accept  a  non-exclusive  royalty-free 
license.  This  action  has  already 
saved  one  American  munitions  man¬ 
ufacturer  considerable  money. 

Patents  owned  by  nationals  of 
enemy-occupied  countries,  such  as 
France  and  Holland,  are  being  li¬ 
censed  on  essentially  the  same  terms 
as  enemy  patents,  except  that  the 
patents  remain  royalty-free  only  for 
the  duration  of  the  war  and  six 
months  thereafter.  The  license  may 
continue  after  that,  but  royalties 
must  then  be  paid  on  the  basis 
of  prevailing  commercial  practice. 
When  American  firms  or  citizens 
hold  non-exclusive  patents,  APC  will 
issue  additional  licenses. 


Ideas  Bring  Top  Honors 
To  Three  Electronic  Workers 

Three  of  the  six  men  who  receniy 
received  WPB’s  highest  honor  for 
soldiers  of  production,  the  “Citation 
for  Individual  Production  Merit,” 
are  engaged  in  the  production  of 
electronic  equipment.  Their  sug- 
gestions  for  saving  time  and  vital 
manpower  in  production  of  military 
equipment  brought  personal  pres¬ 
entations  of  the  awards  by  Presi¬ 
dent  Roosevelt  at  the  White  House. 

Edwin  C.  Tracy,  an  RCA  Victor 
Division  employee,  received  his 
citation  for  developing  an  electronic 
oscillator  which  is  capable  of  mak¬ 
ing  required  tests  of  radio  equip- 


Edwin  C.  Tracy.  RCA  Victor  DiTision  em¬ 
ployee.  developed  this  ■|>ecial  electronic 
oscillator  for  testing  radio  eguipment  in 
fighting  plcmes 

ment  in  fighting  planes  in  three 
minutes,  without  removing  the 
equipment  from  the  plane.  The  new 
oscillators  are  being  sent  to  every 
American  flying  field.  The  results 
obtained  with  his  method  are  more 
accurate  than  were  possible  with 
the  former  procedure  requiring 
eight  hours.  Reducing  the  time  a 
plane  is  held  from  combat  for  test 
purposes  has  the  effect  of  increas¬ 
ing  the  number  of  planes  available 
for  combat.  Tracy  is  an  RCA  field 
engineer  born  in  Turkey  of  Ameri¬ 
can  missionary  parents  31  years  ago, 
and  has  done  considerable  work  on 
television  equipment  as  well  as  on 
special  radio  equipment  for  Naval 
aircraft. 

Madison  Butler,  assistant  chief 
inspector  of  Stromberg-Carlson  Tel. 
Mfg.  Co.,  received  his  WPB  award 
for  the  development  of  a  visual 
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ir  Where  formerly  "Relays  by  Guardian"  were 
used  in  such  peacetime  applications  as  signal 
lights  ...  all  "Relays  by  Guardian”  have  now 
gone  to  war.  For  example,  the  BK-10  relay  han¬ 
dles  two-way  radio  communication  in  several 
types  of  "Walkie  Talkie"  units. 

It  facilitates  switching  over  from  "send"  to  "receive.” 
Built  for  operation  at  12  volts,  the  BK-10  relay  makes  and 
breaks  contacts  firmly  when  the  potential  is  reduced  to  9 
volts.  Contact  combination  is  made  up  of  two  stacks,  one 
being  single  pole,  double  throw — the  other  1  make,  1  break. 
Contact  points  are  highly  tarnish  resistant  sixteenth-inch 
palladium.  The  compact,  light  weight  BK-10  relay  weighs 
four  ounces  and  measures  Syg"  x  11/2"  x  1%*.  it  is  built  to 
U.  S.  Army  Signal  Corps  specifications. 


Series  BK-10  Relay 


Planning  for  today  or  post-war  f  Send  for  Bulletin  195  describing  this  and  other 
“Relays  by  Guardian"  used  in  aircraft,  ground  and  mobile  communications. 


GUARDIAN  WELECTRIC 

1625  WEST  WALNUT  STREET  CHICAGO,  ILLINOIS 

A  COMPLETE  LINE  OF  RELAYS  SERVING  AMERICAN  WAR  INOUSTRY 
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DIE-LESS  DUPLICATING 


The  parts  shown  are  typical  of  the  great  variety  of 
simple  or  intricate  forms  and  shapes  which  can  he 
quickly  duplicated  to  a  tolerance  of  .001"  with  DI- 
ACRO  Precision  Machines — Shears,  Brakes,  Benders. 

For  experimental  and  research  work  or  production 
runs,  DI-ACRO  Units  form  angle,  channel,  tube,  rod, 
moulding,  wire,  strip  stock;  shear  stock  sheets,  trim 
duplicated  stampings.  With  DIE-LESS  DUPLI¬ 
CATING,  Man  Hours  and  Critical  Materials  are 
^  frequently  saved.  High  hourly  production  rates 
can  be  easily  maintained.  Multiple  units  provide 
large  output  if  desired. 


jtm. 


WRITE  FOR  CATALOG — Send  today  for  new  32-page  catalog — 

“Metal  Duplicating  W'ithout  Dies”  giving  full  information  on 
the  capacity  of  Di-Acro  Shears,  Brakes,  and  Benders  and  illus¬ 
trating  their  great  variety  of  applications. 

NEIL-IRWIN  MFG.  CO  ■  Mianaapolis,  Miaa 


STABILIZED  A.  C.  VOLTAGE 

UP  TO  25  KVA 


When  a  precision  electrical  device  or  a  critical  process  is  powered  from 
an  AC  line,  a  Raytheon  Voltage  Stabilizer  will  permanently  eliminate 
all  of  the  detrimental  effects  caused  by  AC  line  voltage  fluctuations. 
Made  for  all  commercial  voltages  and  frequencies,  single  or  three 
phase. 

Raytheon's  twelve  years  of  experience  in  successfully  applying  the 
Stabilizer  to  hundreds  of  perplexing  voltage  fluctuation  problems  is  at 
your  service.  It  will  pay  you  to  take  advantage  of  our  engineering  skill. 

Write  for  Bulletin  DL48-7I  JE  describing  Raytheon  Stabilizers. 

RAYTHEON  MANUFACTURING  CO. 

100  Willow  Stroet  WALTHAM,  MossochusoHs 
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Madiion  Butler,  assistant  chief  in;^ 
of  Stromberg-Carlson  Telephone  Mfq.  Cc 
developed  a  lamp-indicator  instrument  k 
testing  field  telephone  switchboards.  D‘ 
tails  are  a  military  secret.  He  is  s  lown 
here  with  an  instrument  developed  for 
testing  telephone-type  relays 


lamp-indicator  which  cuts  testing 
time  of  Signal  Corps  field  telephone 
switchboards  from  80  man-hours  t 
(She  man-hour.  It  also  permits  th 
use  of  comparatively  unskilL 
workers  for  test  work  on  these  unit 
after  only  a  short  period  of  trainim 
Since  1100  units  have  already  Int; 
tested  by  this  new  method,  the  tota 
saving  so  far  amounts  to  approxi 
mately  11,000  men-days  or  nearly  :', 
man-years  of  work. 

Clinton  R.  Hanna,  manager  of  th 
electro-mechanical  department 
Westinghouse  Research  Laboratorir 
was  given  a  citation  for  developim 
an  electrical  device  which  great; 
increased  the  effectiveness  of  Ameri 
can  tanks.  His  suggestion  is 
scribed  by  Army  men  as  “an  out 
standing  contribution”  to  ordnai: 
material,  and  is  of  course  a  milita" 
secret. 


Clinton  R.  Hanna,  Wostinghoiua  research 
engineer  who  suggested  a  method  of  is- 
creasing  the  effectiveness  of  Army  tonki 
is  shown  here  with  the  Silverstat  voltaq* 
regulator  he  developed  to  control  electri¬ 
cal  equipment 
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Electric  control 


devices  since  1892. 


WARD  LEONARD  ELECTRIC  COMPANY,  32  SOUTH  STREET,  MOUNT  VERNON,  NEW  YORK 
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Concenfric  arrangement  for 
back  of  board  mounting 


The  new  Ward  Leonard  4-inch  Pressed  Steel 
Rheostat  offers  the  happy  combination  of  a 
f  small  sturdy  power  rheostat  with  a  large  num¬ 

ber  of  steps  and  ample  current  carrying  capacity.  Like  all 
Ward  Leonard  Pressed  Steel  Rheostats  this  model  may  be 
arranged  for  front  of  board,  rear  of  board  and  multiple 
assembly  mounting.  Other  types  and  sizes  also  available. 
Send  for  descriptive  bulletins. 


EP5 


ches! 


JOHN  C.  DOLPH  COMPANY 


ImuUtin^  Vjrnish  Spect»hit% 


169-A  Emmet  St.,  Newark,  New  Jersey 


band  from  115.2  to  116  Me  have 
set  aside  for  use  in  those  cases  where 
additional  channels  may  be  neecied 
for  other  groups  and  services  en¬ 
gaged  in  civilian  defense. 

The  system  is  extremely  flexible. 
Direct  communication  from  mobile 
units  to  their  headquarters  can  be 
had  by  installing  a  second  receiver 
at  that  point  and  tuning  it  to  the 
LM  channel  used  by  that  particular 
service.  The  mobile  unit  receiver  is 
then  provided  with  a"  notched  dial. 
In  one  position  it  is  tuned  to  the  LM 
channel  assigned  to  that  service  for 
communication  with  the  control 
center.  In  the  other  position  it  is 
tuned  to  the  LF  channel  on  which  its 
headquarter’s  station  transmits. 

If  one  or  more  transmitters  are 
set  up  at  the  main  control  center 
with  notched  frequency  controls,  the 
AUXILIARY  sub-control  centers  and  in  many 
BAND  cases  the  fixed  stations  of  the  vari¬ 
ous  services  can  be  contacted  di¬ 
rectly  from  the  control  point  by  the 
use  of  the  proper  LM  or  LF  channel, 
tolerance  can  be  more  easily  main-  A  two-way  channel  may  be  set  up 
tained  with  equipment  installed  at  between  the  main  control  center  and 
fixed  points,  both  the  LD  and  LF  the  warning  district  control  center 
channels  for  communication  between  on  one  of  the  LD  channels,  to  pro- 
fixed  points  have  been  allocated  in  vide  a  supplemental  service  to  a 
the  112-114  Me  section  of  the  band,  point  outside  of  the  city  which  is  in 
There  are  twenty  channels  avail-  close  contact  with  military  and 
able  between  112  and  116  Me,  allow-  state  headquarters, 
ing  200-kc  separation.  It  is  expected  It  is  absolutely  essential  that  a 
that  superregenerative  receivers  basic  plan  be  followed  in  establish- 
will  be  used  almost  exclusively  in  ing  a  network  of  stations  for  emer- 
this  service,  hence  this  separation  gency  communications.  Without  it 
will  be  necessary  to  avoid  interfer-  there  will  be  no  separation  of  mes- 
ence  between  adjacent  channels.  sages,  and  interference  with  message 
The  four  channels  available  in  the  transmission  will  be  the  rule  rather 
LD  band  may  be  staggered  through-  than  the  exception.  Such  a  proced- 
out  a  warning  area  between  com-  ure  will  inevitably  result  in  failure 
munities  to 'provide  communication  of  an  otherwise  invaluable  method 


Channel  Allocations 
for  WERS 

The  Office  of  Civilian  Defense 
has  explained  further  the  proposed 
“Tri-Part”  plan  for  War  Emergency 
Radio  Service  (described  in  the  last 
issue  of  Electronics),  as  follows: 
In  following  the  plan  for  a  single 
control  center,  the  channel  assign¬ 
ments  in  the  112-116  Me  band  are  as 
specified  in  the  accompanying  chart. 

By  FCC  regulations  all  stations  in 
the  112-114  Me  region  are  required 
to  maintain  their  frequency  within 
0.1  percent,  while  those  between  114 
and  116  Me  may  be  operated  with  0.3 
percent  tolerance.  Since  the  closer 


Allocation  of  channels  for  War  Emergency 
Radio  Serrice  in  the  112-116  Me  bond 


Insulating  Transformers,  like 
the  8.3  KVA  air  cooled  unit  above, 
provide  isolation  of  circuits  hav¬ 
ing  a  potential  difference  of  30,000 
volts.  This  certainly  is  of  interest. 
To  insure  non-failing  insulation, 
the  manufacturer,  Nothelfer  Wind¬ 
ing  Laboratories  of  Trenton,  New 
Jersey  specified  DOLPH’S  SYN- 
THITE  PX-5  Black  Baking  Var¬ 
nish  for  impregnation  of  all  their 
windings. 

SYNTHITE  PX-5  cures  by  heat 
induced  chemical  polymerization, 
leaving  no  trapped  solvents  or  un¬ 
cured  varnish  even  in  the  deepest 
interstices  of  large  coils.  Possess¬ 
ing  excellent  bonding  properties, 
moisture  resistance  and  high  di¬ 
electric  strength,  it  is  ideally 
suited  for  use  on  the  newer  magnet 
wires  and  with  Class  B  insulation. 


ceivers  cannot  be  stressed  too 
greatly.  Here  again  experience  has 
shown  that  unless  this  is  done  much 
time  is  lost  before  contact  is  estab¬ 
lished.  Where  receivers  are  used  to 
receive  more  than  one  channel,  the 
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In  this  far-flung  war,  Instrumenfs  — 
like  men — must  be  prepared  to  give 
their  best  in  the  face  of  all  kinds  of 
climates.  The  delicate  parts  that  you 
manufacture  for  a  field  radio  .  .  . 
may  be  called  on  to  meet  the  biting 
winds  of  a  Russian  winter;  or  the  hot, 
blasting  sands  of  the  Libyan  desert. 

The  "Tenneysphere  High  Altitude 
Chamber"  is  constructed  for  the 
rigid  testing  of  instruments  that  have 
to  undergo  just  such  extremes  of 
heat,  cold,  moisture  and  dryness. 
These  units  meet  the  test  require¬ 
ments  of  all  U.  S.  Government  Agen¬ 


cies:  Army  Signal  Corps,  Navy 
Bureau  of  Aeronautics,  National  Ad¬ 
visory  Committee  for  Aeronautics. 

Range  of  temperatures  in  standard 
equipment  is  from  —40°  to  150° 
Fahrenheit — which  can  be  extended 
to  meet  special  requirements.  Ob¬ 
servation  ports,  insulated  by  multiple 
plate  glass  sections,  are  sealed  to 
prevent  interior  condensation.  Inter¬ 
ior  is  air-conditioned  to  meet  re¬ 
quirements  of  pressure,  temperature 
and  humidity.  In  the  standard  unit 
the  pressure  is  controlled  from  atmos¬ 
pheric  to  50,000  feet  of  altitude. 


For  illustralad  booklat  dotcribing  Ttnneysphor*  High  Altitud*  Chambers,  Constant 
and  Variable  Temperature  Baths,  Humidity  Chambers  and  All-Weather  Rooms,  with 
tables  giving  specifications  for  many  important  installations,  write  Dept.  "E-2". 

TENNEY  ENGINEERING  COMPANY,  Inc. 

8  Elm  St.,  Montclair,  N.  J. 
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Abnims  Instrument  Com^Hinij 
has  loncj  uscii 

Potter  and  Brumfield  Relaijs 
in  Special  Laboratorif 
Photoi]raphic  Timers 


Manufacturers  of  Communication  Equipment 
Sim  1918 

REMLER  C&MPANY,  Ltd.  •  2101  Bryant  St.  •  San  Francisco,  Calif 


year.  Applicants  are  rated  entirely 
on  education  and  experience,  with  no 
written  tests  and  with  liberal  allow¬ 
ances  for  special  qualifications  or 
types  of  experience.  Applicants  must 
hold  a  valid  second-class  radiotele¬ 
graph  operator’s  license,  or  must 
demonstrate  during  the  first  six 
months  of  employment  that  they  are 
able  to  transmit  and  receive  at  least 
16  code  groups  per  minute.  Appli¬ 
cants  must  also  be  able  to  drive  an 
automobile,  as  they  may  be  required 
to  drive  mobile  laboratories  and  in¬ 
spection  cars. 

For  the  position  of  Radio  Inspec¬ 
tor  at  $2600  a  year,  applicants  must 
be  in  any  one  (not  all)  of  the  follow¬ 
ing  education-experience  groups; 
(1)  Four  years  of  technical  experi¬ 
ence  in  radio  work;  (2)  Any  four- 
year  college  course  with  major  study 
consisting  of  at  least  24  semester 
hours  of  physics;  (3)  A  four-year 
course  in  electrical  or  communica¬ 
tions  engineering;  (4)  Any  time- 


REMLER 

Plugs  and  Connectors 


three  requirements.  Thus,  amateur 
radio  experience  under  a  class  A  li¬ 
cense  may  be  substituted  for  two 
years  or  less  of  experience. 

For  Assistant  Radio  Inspector  at 
$2000  a  year,  only  three  years  of 
education  or  experience  in  any  of 
the  above  groups  are  required. 

Qualified  persons  are  urged  to  ap¬ 
ply  at  once,  and  will  be  rated  as  soon 
as  possible.  Application  forms  can 
be  obtained  from  the  U.  S.  Civil 
Commission,  Washington, 


ARMY 

SIGNAL  CORPS 
SPECIFICATIONS 


Quantity  Prices  Quoted 
on  receipt  of  Delivery 
Schedules 


Service 

D.  C.  or  from  most  first  and  second- 
class  postoffices. 

Philco  Resumes 
Television  Programs 

Television  broadcasts  were  re¬ 
sumed  by  Philco  station  WPTZ  in 
Philadelphia  during  the  week  of 
January 


Present  program 
schedules  call  for  Wednesday  and 
Sunday  motion  picture  broadcasts 
and  Friday  evening  remote  pick-ups 
from  the  Philadelphia  sports  anna. 
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★  By  the  thousands,  Simpson  Instruments  are  going  forth  to  assume 
vital  responsibilities  in  America’s  march  to  victory — to  help  do  the  job 
that  must  be  done.  ★You  will  find  them  in  active  service  on  the  fight¬ 
ing  fronts — maintaining  vital  communications,  and  keeping  watch  over 
the  men  and  machines  that  carry  the  battle  to  America’s  enemies  on  land 
and  sea  and  in  the  air.  ★  On  the  home  front  they  are  helping  impor¬ 
tantly  in  the  production  of  planes,  tanks,  ships  and  guns. 

SIMPSON  ELECTRIC  COMPANY,  5200-5218  Kinzie  Street,  Chicago,  Illinois 


BONDS 

AND 

^fAMPs  FOR 
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HEW  pusric  MODEL 

MICROPHONES 


NEW,  modem  plastic  models  of 
the  CU-1  aircraft  microphone  and 
the  new  1700'^fype  at  about  half 
the  weight  of  fotner  models,  give 
crisp,  clear,  clean  speech.  Use  of 
plastics  affords  full  insulation  and 
complete  freedom  from  corrosion. 
Beautiful  to  the  eye  and  pleasant 
to  feel.  Also  jacks,j^itehes,  parts, 
an(^  plugs  PL-68,  *1I^C-54,  PL-55, 
JK-26,  JK-48  and  PL-291  (com¬ 
panion  plug),  and  SW-141. 


UNIVERSAL  precision  in  work¬ 
manship,  material  and  scientific 
engineering.  These  vital  items  in 
our  war  effort  have  been  time 
tested  ...  in  the  air,  on  and  under 
the  sea  and  on  land  ...  on  our 
home  fronts  and  battlefields. 

Available  to  U.  S.  prime  and  sub¬ 
contractors  and  friendly  foreign 
countries.  Priorities,  required. 

DELIVERY 

IMMEDIATE  initial  shipment; 
balance  of  order  in  ample  time  to 
meet  all  schedules. 


EXPORT  .  .  .  Bert  Hatsler  (Froiar 
and  Co.),  Annapolis  Hotel, 
Washington,  D.  C. 

Universal  Microphone  Co.  Ltd. 

INGLEWOOD  CALIF.  U.  S.  A. 


Nikola  Tesla  Dies 

The  death  of  Nikola  Tesla  in  a 
New  York  hotel  suite  on  January  7 
closes  the  career  of  a  man  known 
throughout  the  world  as  the  “electri¬ 
cal  wizard,”  for  his  invention  of  the 
Tesla  induction  coil,  the  induction 
motor  and  more  than  900  other  elec¬ 
trical  devices  for  which  patents  were 
issued. 

Nikola  Tesla  was  born  at  Smiljan, 
Yugoslavia  on  July  9,  1856  (some 
authorities  say  1857).  He  first  saw 
Z.  T.  Gramme’s  electric  dynamo  ar¬ 
mature  at  the  polytechnic  school  at 
Graz,  Austria,  and  later  succeeded  in 
simplifying  this  dynamo.  He  at¬ 
tended  the  University  of  Prague  for 
two  years,  worked  for  the  telegraph 
engineering  department  of  the  Aus¬ 
trian  government,  invented  a  tele¬ 
phone  repeater,  built  his  first  elec¬ 
tric  motor  in  Strasbourg,  worked  as 
electrical  engineer  in  Budapest  and 
Paris,  watched  Lord  Rayleigh  con¬ 
duct  experiments  in  London,  and 
emigrated  to  the  United  States  in 
1884.  With  four  cents  in  his  pocket  as 
he  came  off  the  boat  at  the  Battery, 
he  walked  up  Broadway,  encountered 
a  gang  of  workmen  trying  to  fix  an 
electric  motor,  and  fixed  it  himself 
for  a  fee  of  $20.  After  working  for 
some  time  with  Thomas  A.  Edison  in 
West  Orange,  -N.  J,  on  the  design  of 
motors  and  generators,  he  left  to 
form  the  Tesla  Electric  Co.  of  New 
York.  Then  came  a  flood  of  inven¬ 
tions — a  practical  system  of  arc 
lighting  in  1886,  the  third-brush 
method  of  regulating  dynamos,  his 
history-making  alternating  current 
induction  motors  which  had  no  com¬ 
mutators  or  brushes  (in  1888),  and 
in  1891  the  famous  Tesla  coil  or 
transformer.  In  1893  Dr.  Tesla  de¬ 
veloped  a  wireless  system  for  trans¬ 
mitting  intelligence,  and  followed 
this  with  mechanical  oscillators  and 
generators  of  high-frequency  cur¬ 
rents.  About  1894  he  announced  the 
discovery  of  cosmic  rays.  Researches 
and  discoveries  in  the  field  of  radi¬ 
ant  energy  occupied  his  time  from 
1896  to  1898. 

After  about  1900,  Nikola  Tesla’s 
ideas  bordered  increasingly  on  what 
many  considered  the  fantastic.  His 
researches  in  the  transmission  of 
power  through  the  air  cover  the  per¬ 
iod  from  1897  to  1905.  As  early  as 
1908  he  announced  experiments  with 
interplanetary  communication.  Plans 
for  harnessing  the  sun’s  rays,  the 
energy  of  the  sea,  the  heat  inside 


the  earth  and  the  temperatuie  di 
ferential  of  ocean  levels  have  mafe 
headline  news  in  newspapers  in  | 
cent  years,  as  also  did  his  am. » ;n| 
ment  seven  years  ago  of  a  dea  j 
beam  powerful  enough  to  d  str  ^ 
armies  and  airplanes. 

An  official  state  funeral  was  giv  j. 
him  under  the  auspices  of  the  Yui  l 
Slav  Government-in-Exile,  with  st: 
ices  at  the  Cathedral  of  St.  J(  an  t  i 
Divine  in  New  York  City,  vm  :  i 
the  honorary  pallbearers  were  D  .v 
Sarnoff,  E.  H.  Armstrong,  Dr.  E.  i 
Alexanderson,  Gano  Dunn,  WiHia 
J.  McGonigle,  William  H.  Barton  a  j 
Dr.  H.  C.  Rentschler. 

Idle  Electric  Motors  Ne '(!f  ( 

All  purchasers  desiring  new  eii 
trie  motors  must  now  certify  tl 
they  have  no  idle  motors  which  e  > 
be  adapted  for  the  desired  purpi 
that  they  have  attempted  to  obta 
used  motors  from  at  least  thr 
sources,  that  the  motors  are  ; 
quired  for  immediate  use,  and  th 
the  motors  are  not  being  purchas 
for  replacement  purposes.  Th 
ruling  in  WPB  General  Conner, 
tion  Order  L-221  is  intended  to  ? 
every  usable  electric  motor  to  \\ 
producing  war  materials,  and  ki 
manufacture  of  new  motors  at 
minimum.  About  95  percent  of : 
weight  of  a  motor  is  made  up 
four  critical  basic  materials— ii 
steel,  aluminum  and  copper,  and  i 
remaining  5  percent  con.s;- 
largely  of  mica,  shellac  and  eq .  h 
scarce  materials. 

WPB  urges  that  surplus  new ;; 
used  electric  motors  be  sold  iir 
diately  to  war  plants  or  used  eq 
ment  dealers,  or  at  least  listed  u 
WPB’s  General  Industrial  Eq 
ment  Division.  One  function 
this  division  is  to  assist  purcha- 
in  locating  hard-to-find  types 
used  motors. 

Mycalite  Becomes  Mykroy 
Electronic  Mechanics,  Inc. 
nounce  that  their  insulating  n 
rial  formerly  known  as  Mycalite 
now  called  Mykroy.  The  latter  t 
was  assigned  to  the  product  when 
was  found  that  the  original  r.a: 
conflicted  with  two  similar  tr. 
names  in  related  fields. 

Mykroy  is  made  by  Electronic  'I 
chanics,  Inc.,  70  Clifton  Blvd.,  ' 
ton,  N.  J.  D.  E.  Replogle  is  the  pi 
dent  of  the  concern. 
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j  Philips  Works  in  Holland  U 
Seriously  Damaged  By  Bomhs 

German-held  plants  of  the  Philips 
Incandescent  Lamp  Works  at  Eind- 
hoven,  Holland  have  been  bomb  -d 
by  United  Nations  fliers  in  a  low- 
level  Sunday  noon  attack  planned  to 
injure  as  few  as  possible  of  the 
Dutch  workers  in  and  near  the 
plants.  News  dispatches  indicate 
that  both  the  lamp  and  tube  factory 
on  Emmasingel  Avenue  in  the  b-wn 
and  the  radio  receiver  factory  and 
glass  works  at  Stryp  outside  the 
town  were  seriously  damaged  if  not 
completely  destroyed.  The  Eindhoven 
plants  were  erected  at  a  cost  of  more 
than  $60,000,000,  and  cover  a  total 
area  of  78  acres. 

A  number  of  Philips  executives 
and  engineers,  including  P.  F.  S. 
Otten,  President,  came  to  the  United 
States  in  1940,  and  are  now  operat¬ 
ing  several  American  Philips  fac¬ 
tories.  These  plants  are  now  pro¬ 
ducing  electronic  equipment  for  the 
U.  S.  Army  and  other  United  Na¬ 
tion  military  needs.  Similar  Philips 
plants  are  operating  in  the  British 
Empire.  All  plants  outside  Holland 
are  held  in  trust  for  the  original 
owners.  The  original  Dutch  com¬ 
pany,  N.  V.  Philips’  Gloeilampen- 
fabrieken,  now  has  its  main  office  at 
Willemstad,  Curacao,  Netherlands 
West  Indies. 
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• 

BRIGADIER  GENERAL  PAUL  W.  BAADE 
iisues  orders  to  troops  somewhere  near 
Salinas.  Puerto  Rico,  over  a  walkie-talkie 
radio  system.  The  telephone  handsets 
used  with  this  equipment  are  one  of  the 
many  articles  manuiactured  ior  the  U.S. 
Army  Signal  Corps  by  the  Kellogg  Switch¬ 
board  and  Supply  Co.  Photo  by  U.S.  Army 
Signal  Corps 


IDEAS  WANTED 

for  Peace-time  Products 


#  If  you  have  an  idea  for  an  electronic  or  radio 
product  which  can  he  placed  on  the  market  after 
the  war  is  over,  ice  tcant  to  hear  from  you. 

Today  our  factory  is  husily  engaged  in  making 
communications  devices  for  Americans  armed 
forces.  But  we  are  looking  forward  to  the  time 
when  the  world  will  again  he  at  peace  and  will 
be  in  a  position  to  huy  a  larger  number  of 
products  than  ever  before.  We  believe  that  note 
is  the  time  to  get  busy  on  post-war  planning — 
and  we  invite  you  to  come  along  with  us. 

We  will  pay  a  good  price  for  worth  while 
ideas  on  new  products  and  developments.  Please 
tell  us  what  you  have  in  mind.  Send  your  letter 
to  Max  L.  Haas,  President,  Bud  Radio,  Inc.,  2118 
East  55th  St.,  Cleveland,  Ohio. 


BUD  RADIO,  INC 


I  . 


■0  SCREW 


8  '6 


Giant,  AEROVOX  designed  and  built  winding  ma¬ 
chines  handle  up  to  several  dozen  "papers.”  Like¬ 
wise  a  battery  of  giant  tanks  permit  long  pumping 
cycles  for  thorough  vacuum  treatment,  followed  by 
oil  impregnation  and  filling,  of  the  sections.  The 
multi-laminated  kraft  tissue  and  hi-purity  aluminum 
foil  sections  are  uniformly  and  accurately  wound 
under  critically  controlled  tension  to  avoid  mechani¬ 
cal  strain. 

The  sections  are  connected  directly  across  the  full 
working  voltage.  In  the  higher  capacity  units,  a 
plurality  of  sections  are  connected  in  parallel.  These 
capacitors  are  not  to  be  confused  with  the  series- 
connected  sections  heretofore  frequently  resorted 
to  in  attaining  high  working  voltages.  Furthermore, 
due  to  the  use  of  Hyvol  dielectric  oil,  these  capaci¬ 
tors  maintain  their  full  rated  capacity  even  at  freez¬ 
ing  temperatures.  Hermetically-sealed  in  sturdy 
welded  steel  containers.  Rustproof  lacquer  finish. 
Cork-gasketed  pressure-sealed  glazed  porcelain  high- 
tension  pillar  terminals. 


O.s 

\  TVPV 

1  0.2?'  ' 

\  -n  Pt 


0.25  '>• 

0.2  >'• 
D.c. „,<d. 

O.t  '"*‘!L,'^50.000  V 

0  ’5  tnW-  ®- 
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Submit  that  Problem 


Regardless,  whether  it  he  for  a  giant  high-voltage  capacitor 
or  a  low-voltage  by-pass  electrolytic,  send  along  that  prob¬ 
lem  for  our  engineering  collaboration,  recommendations, 
quotations.  Engineering  literature  on  request. 


AEROVOX  CAMRUR 

Hamilton,  Oiw- 


KOI  BtOfORO,  MASS., 
an  i 

Sales  Offices »«'  i 

Principal  Cities  J 
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HIGH-VOLTAGE 
CAPACITORS 


”  Volts 

r-'“ 

..  surg®  ^ 

Volts 


•  To  meet  certain  radio  and  electronic  develop¬ 
ments,  Aerovox  engineers  have  developed  the  Hyvol 
Type  ’20  oil-filled  capacitors  covering  voltage  rat¬ 
ings  from  6000  to  50,000  v.  D.C.W.  Already  many 
of  these  capacitors  are  in  military  service. 


inna  LTD 


446  N.  Grand  Ave.,  LANSING,  MICH.,  U.S.A, 


Bring  the  Stratosphere 
"Down  to  Earth"  with 


Test  all  types  of  aircraft  instruments 
with  this  KOLD'HOLD  Stratosphere 
unit  in  a  fraction  of  the  time  that 
would  be  required  waiting  for  “natu¬ 
ral”  stratosphere  conditions.  Now, 
you  can  “brin^  the  stratosphere 
down  to  earth”  at  will,  and  SEE 
the  performance  of  the  instruments 
under  pre-determined  levels  of  pres¬ 
sure  and  temperature. 


Performance  of  moving  parts  of 
some  instruments  and  devices  may 
be  observed  and  charted  by  use  of 
a  stroboscopic  beam  directed  on  the 
product  through  the  Thermopane 
panel.  Such  tests  enable  the  manu¬ 
facturer  to  test  not  only  his  products 
but  viscosity  of  lubricants  used. 


Regardless  of  your  testing  require¬ 
ments,  make  KOLD-HOLD  your 
headquarters  for  stratosphere  data. 
Capacities,  temperature  ranges,  con¬ 
ditions  of  pressure,  and  controls  can 
be  engineered  to  meet  your  specific 
needs. 


Send  now  for  NEW  Catalog  No. 
431,  or  for  specific  data  covering 
your  particular  requirements. 


XKW  YORK  —  254  W.  31»t  —  Penn.  6-1161 
CHICAGO  —  201  Wells  —  Randolph  3986 
LOS  ANGKLKS— 1015  W.  Second — Mich.  4989 


FCC  Actions 


Transfer  of  control  of  the  Yankee 
Network  from  John  Shepard,  3rd 
and  George  R.  Blodgett  to  the  Gen¬ 
eral  Tire  and  Rubber  Co.  of  Akron 
v/as  approved  by  the  FCC  on  De¬ 
cember  31,  1942.  The  property  in¬ 
cludes  standard  broadcast  stations 
WNAC  in  Boston,  WEAN  in  Provi¬ 
dence,  WAAB  in  Worcester  and 
WICC  in  Bridgeport,  f-m  station 
W43B  with  transmitter  at  Paxton 
and  W39B  with  transmitter  atop 
Mount  Washington,  and  four  relay 
stations.  The  sale  price  is  $1,240,000, 
plus  an  additional  amount  to  be 
determined  on  the  date  of  transfer 
and  equal  to  94  percent  of  the  net 
quick  assets  over  $100,000. 


Half-interest  in  WEMP  in  Mil¬ 
waukee  was  sold  with  FCC  approval 
for  $50,000  to  a  syndicate  of  six 
men,  comprising  Senator  Robert  A. 
La  Follette;  Leo  T.  Crowley,  Alien 
Property  Custodian ;  James  Mark¬ 
ham;  Dr.  W.  Nesbitt,  Madison  phy¬ 
sician;  William  B.  Dolph,  executive 
vice-president  of  WOL  in  Washing¬ 
ton;  Herbert  L.  Pettey,  director  of 
WHN  in  New  York.  The  remaining 
half-interest  remains  in  the  hands 
of  Glenn  Roberts,  a  Madison  at¬ 
torney. 


The  frequencies  of  6370,  11,145 
and  13,050  kc.  have  been  assigned  to 
the  international  broadcast  service. 
These  had  previously  been  assigned 
to  Radiomarine  Corp.  of  America 
for  coastal  telegraph  service.  Two 
additional  frequencies,  7805  and 
7935  kc.,  have  also  been  assigned 
to  international  broadcast  service, 
but  zone  and  interzone  police  com¬ 
munication  on  these  two  frequencies 
will  still  be  permitted  since  police 
communications  occur  during  day¬ 
light  hours  when  interference  would 
not  be  expected. 


RCA  Combines 


RCA  Mfg.  Co.,  wholly-owned  sub¬ 
sidiary  of  Radio  Corporation  of 
America,  was  combined  with  he 
parent  company  on  Dec.  31,  1112. 

The  manufacturing  organiza’.on 
will  be  known  as  the  RCA  Vi  tor 
Division  of  Radio  Corporation  of 
America.  No  changes  are  coniem-r^ 
plated  in  management,  perso;  nel.  [£uctior 
operations  or  sales  policies.  In  an-  L^iaratu 
nouncing  this  change,  RCA  Presi-* 
dent  David  Sarnoff  stated,  ‘  The 
unification  of  the  administrative, 
research  and  manufacturing  activi¬ 
ties  of  RCA  will  result  in  closer 
coordination  and  increased  flexi¬ 
bility  of  operation.  It  is  expected 
that  this  unity  and  coordination  of 
services  will  facilitate  the  com¬ 
pany’s  war  efforts.” 

George  K.  Throckmorton,  former 
chairman  of  the  executive  commit¬ 
tee  of  RCA  Mfg.  Co.,  has  been 
elected  a  vice-president  of  Radio 
Corporation  of  America. 
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Military  Capacitors 
Exempt  from  Price  Control 

Exemption  of  fixed  radio  capaci¬ 
tors  from  price  control  when  in¬ 
tended  for  military  use  has  been  ex¬ 
tended  from  Jan.  1,  1943  to  April  1, 
1943.  In  announcing  this  extension, 
OPA  pointed  out  that  production  of 
capacitors  for  military  equipment 
has  not  yet  reached  the  desired  point 
of  stability  for  purposes  of  price 
regulation. 


Civilian  Instructors  in  Radio 
Needed  in  South  Dakota 


FCC  licenses  have  been  granted  for 
two  relay  stations  serving  regular 
broadcast  stations.  WLAB  gets  a 
power  of  30  watts  on  31,630,  35,260, 
37,340  and  39,620  kc  for  use  with 
WRVA  in  Richmond.  WAAD  gets 
100  watts  on  1,646,  2,090,  2,190  and 
2,830  kc  for  use  with  WFTL  in  Ft. 
Lauderdale,  Fla. 


Plant 

Movei 


Control  of  KOCY  in  Oklahoma  City 
was  transferred  with  FCC  consent 
from  M.  S.  McEldowney  to  Plaza 
Court  Broadcasting  Co.  for  $30,000. 


Both  men  and  women  are  urgently 
needed  as  Radio  Instructors  at  the 
Army  Air  Forces  Technical  School 
in  Sioux  Falls,  South  Dakota.  Start 
ing  salaries  range  from  $1620  to 
$2600  a  year.  Minimum  require¬ 
ments  include  a  high  school  educa¬ 
tion  (even  this  may  be  waived  in 
some  cases)  plus  any  one  of  the  fol 
lowing  education-experience  groups;||THE  P 
(1)  One  year  of  experience  as 
radio  repairman,  radio  operator  or 
radio  engineer;  (2)  An  amateur  or 
commercial  radio  operator’s  license 
held  now  or  recently  held;  (3)  Suc¬ 
cessful  completion  of  a  six-montl; 
resident  course  in  radio  or  ar 
ESMDT  radio  course;  (4)  One  yea!| 
of  college  work. 
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KIEC 


DISTRICT  OFFICES  IN  PRINCIPAL  CITIES 
QUICK  DELIVERY  FROM  DISTRIBUTOR’S  STOCKS 


WORLD’S 

LARGEST 

EXCLUSIVE 

CONDENSER 

MANUFACTURER 


PAPER,  OIL  AND  ELECTROLYTIC  CONDENSERS 

INDUSTRIAL 

CONDENSER  CORPORATION 

1725  W.  NORTH  AVE.,  CHICAGO,  U.  S.  A. 


AMPERm 


BATTERY  CURRENT  A  VOITACE 

REGULATORS 


Features: — 

1.  Amperites  cut  battery 
T  voltage  fluctuation  from 

approx.  50®o  to  2%.  , 

2.  Hermetically  sealed  —  I 
not  affected  by  altitude,  I 
ambient  temperature.  | 
or  humidity. 

3.  Compact,  light,  and 
inexpensive. 

Now  used  by  U.  S.  Army, 
Navy,  and  Air  Corps. 

Send  us  your  problem. 


Congress  Relaxes  Provision^ 
of  Communications  Act 

Provisions  of  the  Communications 
Act  affecting  ship  and  aircraft  radio 
have  been  waived  or  relaxed  *iy 
Congress  for  the  duration  of  tiie 
war,  to  give  the  Navy  greater  dis¬ 
cretion  in  handling  maritime 
communications.  Under  the  new 
measure,  the  Navy  directs  the  trans¬ 
mission  of  reports  relating  to  posi- 
I  tions  of  ships,  and  directs  radio 
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IS  ^44CCeMjfl4Ulf  MEETING 
THE  TOUGHEST  TRANSFORMER 
SPECIFICATIONS 


KENYON  TRANSFORMER  CO.,  INC. 

840  BARRY  STREET  NEW  YORK.  N.  Y. 


Radiophoto  Service  Started 
Between  U.  S,  and  China 

Press  Wireless  inaugurated  the 
first  radiophoto  and  facsimile  radio¬ 
communications  service  between 
this  country  and  China  on  Dec.  15, 
1942  by  sending  to  Generalissimo 
Chiang  Kai-shek  in  Chungking  a 
letter  personally  written  to  the 
Generalissimo  in  handwriting  by 
President  Roosevelt.  One  hour  was 
required  for  delivery  of  the  Presi¬ 
dent’s  letter.  The  new  radiophoto 


Bendix  Aviation  Opens  New- 
Electronic  Research  Depart¬ 
ment 

A  NEW  DEPARTMENT  devoted  to  ex¬ 
ploring  advanced  uses  for  radio  and 
electronic  equipment  has  been  set 
up  in  North  Hollywood  by  Bendix 
Aviation,  Ltd.  Delmar  Wright  has 
been  named  director  of  research, 
with  Frank  McCullough  as  his  asso¬ 
ciate.  They  will  be  assisted  by  Ur. 
Sydney  Weinbaum,  former  member 
of  the  faculty  of  California  Insti¬ 
tute  of  Technology.  George  Warr 


VOLTAGE  OF  24  V  j  WITH  AM  PE  RITE 
BATTERY  &  CHARGER  i  VOLTAGE  VARIES 
.  VARIES  APPROX.  '  ONLY  A 
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High  Altitude 
Development  Chambers 

Temperature:  — 100'’  F  to  +180' 


Vacuum:  to  .5"  Hg  absolute. 

Time:  complete  cycle  within  90 
minutes. 

Size:  minimum  oi  12"  x  12"  x  12" 
to  any  greater  capacity. 
Humidity:  20%  to  95%  R.  H. 
manual  or  automatic  control. 


control,  with  an  indicating  recording  controller, 
below  indicate  clear  inside  test  space  only. 


Cold  Chambers 


Speciiications  are  identical  with 
those  listed  tor  altitude  chambers, 
except  that  cold  chambers  have  no 
vacuum  provision. 


Hot  and  Cold  Both 
Calibration  Stands 


Temperature:  — 85“  F.  to  +600' 


ED  the 
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dreless. 


Control:  constant  temperature  con¬ 
trol  ±1“  F. 

Size:  1  pint  to  50  gallons;  also 
available  with  multiple  vat 
units. 

Automatic  mechanical  refrigera¬ 
tion  (no  dry  ice). 


Flight  Chambers 


Temperature:  to  100“  F,  or  with¬ 
out  refrigeration. 

Vacuum:  to  80.000  It.  with  auto¬ 
matic  control  of  temperature 
compared  to  pressure. 

Size:  6'  x  4'  x  4'  to  as  large  as 
10'  X  10'  X  50'. 

Humidity:  manual  or  automatic 
control  in  range  between  20% 
and  95%  R.  H. 


Accessory  Instruments 

Special  Recording  Pyrometers 
Manometers  and  Altimeters 
Vertical  Speed  Indicators 
Oximeters 

Instrument  panels  and  switch¬ 
boards 
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May  we  assist  you  with  your  problem? 


NEW  YORK,  N.  Y. 


630  FIFTH  AVENUE 


OMCS 
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Argon  helium 
Neon  Xenon 


Krypton 

Mixtures 


ACHESON 

COLLOIDS  CORPORATION 


im.  I  INDK  AIR  TRODUns  COMI’ANV 


PORT  HURON 


MICHIGAN 


Research  Awards 

Dropped  for  Duration  of  War 

The  Research  Fellowships  which 
have  been  awarded  annually  for  the 
past  five  years  by  Westinghouse  to 
deserving  young  scientists  have  been 
discontinued  for  the  duration  of  the 
war.  These  fellowships  enabled  stu¬ 
dents  to  continue  their  studies  at  the 
Research  Laboratories  of  the  com¬ 
pany  in  East  Pittsburgh.  Pure  re¬ 
search  as  such  is  now  carried  out 
by  Westinghouse  only  where  it  can 
help  the  war  effort,  and  all  facilities 
are  concentrated  on  getting  the  war 
job  done  as  quickly  and  efficiently  as 
possible. 

Westinghouse  officials  state  that 
the  ability  of  its  research  labora¬ 
tories  to  contribute  to  the  war  ef¬ 
fort  is  being  restricted  by  a  short¬ 
age  of  highly  trained  men.  They 
therefore  invite  correspondence  with 
men  who  in  normal  times  would  be 
interested  in  a  research  fellowship, 
with  the  thought  that  some  can  best 
aid  the  war  effort  as  members  of  the 
Westinghouse  research  or  produc¬ 
tion  staffs.  Correspondence  should 
be  addressed  to  the  Manager,  Tech¬ 
nical  Employment  and  Training, 
Westinghouse  Electric  and  Manu¬ 
facturing  Company,  East  Pitts¬ 
burgh,  Pa. 


Send  for  Allied  Catalog 

Everything  you  need  in  i 

Electronics  and  Radio 
is  available  from  this 
one  central  source.  Our  large^^^^^ 
complete  stocks  of  over  15,000  items 
speed  delivery.  Our  experienced  staff 
solves  your  problems.  Write,  wire,  or 
phone  Haymarket  6800. 

Fmi— New  Allied's  Badio 

Formula  and  Data  Book  Ij 

Pocket  tiled.  Conloim  estenlial  Formulot,  Tables,  (>o)a 
and  Standards  commonly  used  in  Radio  or>d  Electronics. 
Free  to  Engineers.  Purchasirsg  Agents  and  Production 
Men.  Write  on  Company  letterhead  for  your  copy 

ALLIED  RADIO  CORP. 

•33  W.  Jockten  Blvd.  •  Dept.  24-l<3  •  Chicege 


An  •lectrieal  ooaduetor 

Low  in  photooleotrlc 
sensitivity 

Dioasegnetic 
A  blaek  body 

Low  eooffieiont  of 
oscpoasion 

Gas  absotbont 
Opaqno 

Chamieally  iaort 
A  oondssotor  of  boat 


Radio  Business  News 

A  NEW  TRANSFORMER  PLANT  specializ¬ 
ing  in  the  manufacture  of  trans¬ 
formers  of  all  types  for  radio  equip¬ 
ment  has  been  completed  by  the 
Langevin  Co.  at  37  West  65th  St., 
New  York  City. 

The  Detrola  Corp.  of  Detroit  was 
acquired  by  Strong,  Carlisle  &  Ham¬ 
mond  Co.  of  Cleveland.  Ill  health  and 
retirement  plans  were  cited  by  John 
J.  Ross,  former  owner  and  president, 
as  reasons  for  making  the  sale.  Jo¬ 
seph  J.  Stephens  of  Cleveland  be¬ 
comes  the  new  president  of  Detrola 
Corp.,  and  Roger  M.  Daugherty  has 
been  named  president  in  charge  of 
engineering. 

Electronic  Enterprises,  Inc.,  67 
Seventh  Ave.,  Newark,  N.  J.,  enters 
the  electronic  manufacturing  field, 
and  will  specialize  in  transmitting 
tubes  and  electronic  devices  needed 
in  the  war  effort.  0.  H.  Brewster  is 
Treasurer  and  General  Manager,  and 
J.  H.  Wyman  is  Director  of  Engi¬ 
neering. 


Vaouam  tubas 
Ray  focusing  anodas  in 
eathoda  ray  tubas 
j  Sbialds 

)  Grids,  radio 

^  Platos,  radio 

Elootran  guns 
Nonmotailie  oloctrodos 
j  Glow  dischargo  tubas 
Luminous  gosoous  dischargo 
lamps 

^  Exporlmantal  colls 

Convortor  and  output  tubas 
noctron  multipliors 
‘  Half  wavo  roctiUors 
Tbroo  olomont  discbargo 
dovicos 

Photoolootric  colls 
Countor  oloctrodas 
losistanoos 
Thormopilos 


Mixtures 


.  .  .  Spectroscopically  Pure 
.  ,  .  Easily  removed  from  bulb 
without  contamination 

Scientific  uses  for  Linde  rare  gases  include— 

1.  The  study  of  electrical  discharges. 

2.  Work  with  rectifying  and  stroboscopic 
devices. 

3.  Metallurgical  research. 

4.  Work  with  inert  atmospheres,  where  heat 
conduction  must  be  increased  or  decreased. 

Many  standard  mixtures  are  available. 
Special  mixtures  for  experimental  purposes 
can  be  supplied  upon  request. 

The  word  ' ’Linde”  is  a  trade-mark  of 
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sitrnal  Corps  Gains 

-  ®  „  1 


Generals 

Xwo  NEW  Major  Generals  and  four 
-ew  Brigadier  Generals  have  been 
ominated  in  the  Signal  Corps  by 
President  Roosevelt  and  approved 
by  the  Senate. 

James  A.  Code,  Jr.  becomes  the 
voungest  Major  General  in  the 
signal  Corps,  being  only  49  years 
f  age.  The  promotion  is  in  recog¬ 
nition  of  his  resourcefulness  and 
■sility  in  assisting  Major  General 
Liawson  Olmstead,  Chief  Signal 
Officer. 

Harry  C.  Ingles  was  likewise  pro- 
oted  from  Brigadier  General  to 
\fajor  General.  General  Ingles  has 
had  distinguished  success  in  estab¬ 
lishing  communications  networks 
and  developing  Signal  Corps  activi¬ 
ties  overseas,  particularly  in  the 


Brigadier  General  are:  David  Mc¬ 
Lean  Crawford,  Director  of  the 
Communications  Coordination  Divi¬ 
sion  in  the  Office  of  the  Chief  Sig¬ 
nal  Officer;  Richard  B.  Moran, 
now  on  an  overseas  assignment; 
Henry  L.  P.  King,  Chief  of  the  Mili¬ 
tary  Personnel  Division  of  the  Sig¬ 
nal  Operations  Service  in  the  Office 
f  thp  Chief  Signal  Officer;  Frank 
C.  Meade,  Director  of  the  Planning 
Directorate  of  the  Office  of  the 
I  nief  Signal  Officer. 


Photo  by  ■««. 

U.  S.  Army  Signal  Corps 


First  Underground  Phone 
•  able  Crosses  Country 

I  MPLETION  OF  A  1600-mile  run  of 
i  lied  cable  between  Omaha  and 
yuiamento  in  December,  1942  gives 
!  the  United  States  its  first  com- 
1  '^tely  underground  transcontinen- 
'1  telephone  cable.  According  to 
'Walter  S.  Gifford,  President  of 
A  T.&T.,  the  decision  to  complete  an 
'Ll  yround  connection  was  made  in 
i  'D.t  because  of  the  possibility  of  a 
.11  with  Japan.  Underground  con- 
;  iction  is  a  guarantee  against  in- 
niii'tion  of  service  by  wind,  sleet 
!  formation  of  ice,  and  greatly  adds 
the  dependability  of  wartime  com¬ 
munication.  The  completion  of  the 
"  ier/round  line  gives  a  total  of  five 
mts  crossing  the  western  part  of 
-e  United  States  by  different  routes. 

other  four  lines  are  open  wires, 
we\er,  carried  overhead  on  tele- 
^011'  pole  cross-arms. 


When  tanks  roll  into  action  only  the  toughest  transformers 
can  give  the  uninterrupted  service  so  vitally  essential. 
Transformers  built  to  the  rigid  standards  of  the  United 
States  Army  Signal  Corps  have  the  qualities  necessary 
for  constant  performance  under  these  conditions. 

The  Chicago  Transformer  Corporation  has  had  long 
experience  in  the  manufacture  of  transformers  that  meet 
these  requirements  as  well  as  the  rigorous  tests  that 
have  originated  in  our  own  laboratories. 
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Vital  Statistics 

Allotment  of  copper  for  the  Bell 
System  has  decreased  progressively 
from  8,000  tons  per  month  in  the 
fall  of  1941  to  1000  tons  in  Decem¬ 
ber,  1942.  For  1943  it  is  reported 
that  the  Bell  System  has  been  allo¬ 
cated  87  tons  of  copper,  with  no  as¬ 
surance  that  the  metal  will  actually 
be  available.  By  utilizing  available 
new  and  used  materials  with  maxi¬ 
mum  possible  effectiveness,  however. 
Bell  System  has  been  able  to  place 
more  than  1,100,000  additional  tele¬ 
phones  in  service  in  1942  and  ex¬ 
pand  many  other  services.  Cable  laid 
for  military  establishments  and 
other  government  war  projects  con¬ 
tained  nearly  17  billion  feet  of  wire. 
In  addition,  nearly  three  million 
circuit-miles  of  toll  facilities  were 
placed  in  service  in  1942. 

During  1942  the  Signal  Corps  dis¬ 
tributed  contracts  for  over  $4,000,- 
000,000  of  communications  equip¬ 
ment.  Other  major  accomplishments 
for  the  year  include  expansion  of 
communications  facilities  overseas 
as  well  as  in  this  country  and  its  ter¬ 
ritories  and  possessions,  and  con¬ 
struction  of  communications  facili¬ 
ties  along  the  Alcan  Highway. 

Total  backlog  on  prime  radio  equip¬ 
ment  contracts  at  the  end  of  Novem¬ 
ber  1942  amounted  to  $2,967,167,000, 
according  to  the  year-end  report  on 
war  production  by  WPB  Chairman 
Donald  M.  Nelson.  Actual  produc¬ 
tion  of  equipment  by  the  radio  in¬ 
dustry  in  November  is  valued  at 
$160,000,000. 

Despite  the  fact  that  13,000  West¬ 
ern  Electric  men  joined  the  various 
armed  services  in  1942,  the  total  per¬ 
sonnel  of  Western  Electric  Co.  was 
increased  by  15,000  in  that  year.  Ap¬ 
proximately  75,000  are  now  em¬ 
ployed,  of  which  32,000  are  women. 

Approximately  160,000  persons  are 
today  taking  pre-employment  train¬ 
ing  for  war  industry  jobs,  and  an 
equal  number  of  employed  workers 
are  taking  supplementary  training 
outside  of  working  hours  in  prepar¬ 
ation  for  better  jobs.  Any  U.  S.  Em¬ 
ployment  Service  office  will  refer  ap¬ 
plicants  to  the  proper  agency  at 
which  training  can  be  secured  for 
available  jobs  in  a  particular  local¬ 
ity. 


SOLDe/f/^ 


•  Dalis  Service  has  meant 
SPECIALIZATION  in 

meeting  radio  and  elec¬ 
tronic  parts  requirements 
since  1925.  The  great 
number  of  items  obtain¬ 
able  from  ONE  source  has 
saved  untold  money,  time 
and  trouble  for  thousands 
of  Dalis  customers. 

That  SPECIALIZATION 
is  today  even  more  signifi¬ 
cant  in  expediting  priority 
orders.  Ample  stocks  on 
hand  provide  immediate 
shipment  in  many  in¬ 
stances.  And  if  items  are 
not  in  stock  Dalis  gets 
them  to  you  in  the  shortest 
possible  time. 

Let  Dalis  SPECIAUZED 
SERVICE  help  yon  fill 
your  urgent  priority 
needs,  with  maximum  effi¬ 
ciency,  minimum  delay. 


•  Write, 
or  ’phone 


H.  L.  DALIS,  Inc. 

DittrH>utors  of 

KADIO  a  EUCntONK  SUPM.ICS 
17  Unioii  S<|UCH«  *  New  York.  N.Y. 

Phon0$;  Algonquin  4-8n2-3-4-5~6-7 
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WINCHARGER  CORPORATION 


WinchargerVertical  Radiator 

NiaCNARGER  CORPORATIOi  SIOUX  CUT.  IOWA 


SlOjlX  CITY 


IOWA 


Bernard  H.  Sullivan,  Manager  of 
Sales  for  the  Westinghouse  Lamp 
Division,  Bloomfield,  N.  J.,  has  been 
assigned  responsibility  for  all  com¬ 
mercial  activities  involving  lamps 
and  special  products,  and  Ralph  C. 
Stuart  has  been  appointed  Manager 
of  Manufacturing  and  Engineering 
for  the  Division.  The  announce- 


)ugiit 
pri'  e. 


)  Sig- 
jmber 
Jrcent 
Signal 
irease 
srcent 


*  You  can  count  on 
Wincharger  Anten¬ 
na  T  ower s.  They 
combine  strong  effi¬ 
cient  coverage  with 
built  to  last  quali¬ 
ties  that  insure  you 
years  of  service. 

Add  to  these  ad¬ 
vantages  their  strik¬ 
ingly  attractive  ap¬ 
pearance  plus  a  sen¬ 
sationally  low  initial 
cost  and  it's  easy  to 
see  why  an  ever  in¬ 
creasing  number  of 
,  Wincharger  Anten- 
’  na  Towers  are  being 
used  for: 

Commenial  Broadtastiag 
Police  Work 

Signal  Corps  Air  Lines 
Ordnance  Plants 

To  be  sure  for  years  ahead 
—be  sure  to  specify  Win¬ 
charger  Antenna  Towers. 
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The  Late  David  S.  Youngholm 

merit  follows  the  death  of  David  S. 
Youngholm,  Vice  President  in 
charge  of  the  Lamp  Division,  who 
died  recently  from  a  sudden  heart 
attack. 

Ellery  W.  Stone,  for  the  past  j 
three  years  Executive  Vice-presi-  j 
dent  of  Postal  Telegraph,  Inc.,  was 
elected  President  at  a  meeting  of 
the  board  of  directors  recently. 
Edwin  F.  Chinlund,  whom  he  suc¬ 
ceeds  as  President,  remains  Chair¬ 
man  of  the  Board  and  of  the  Exe¬ 
cutive  Committee  and  will  devote 
his  efforts  to  effecting  the  proposed 
merger  of  the  telegraph  companies. 
Mr.  Stone  was  President  of  the 
Federal  Telegraph  Company  from 
1924  to  1931.  He  joined  the  Postal 
Telegraph  organization  in  1938  as 
Vice  President.  He  is  a  Fellow 
of  the  I.R.E. 


consult  us? 


PHONE 


Th«  Dynomotor  designed  to 
insure  maximum  efficiency  at  cdl 
operoting  alUtudee  and  temper¬ 
atures. 


Leslie  J.  Woods  has  been  named 
Vice  President  and  General  Man¬ 
ager  of  the  National  Union  Radio 
Corp.,  Newark,  N.  J.,  manufacturers 
of  radio  tubes  and  electronic  de¬ 
vices. 
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Henry  L.  Crowley  &  Co.,  West 
Orange,  N.  J.,  announces  the  ap¬ 
pointment  of  Earl  S.  Patch  as  Me¬ 
chanical  Engineer  in  Charge  of  Ap¬ 
plication  Engineering.  Mr.  Patch 
was  formerly  associated  with  Gen¬ 
eral  Motors  Co. 


when  radio  telephony  was  just  ir 
side  the  horizon.  His  educatiot 
was  marked  by  honors  and  accom¬ 
panied  by  scholarships.  It  was 
w’hen  he  entered  Cambridge  that  he 
had  the  formative  opportunity  of 
working  under  Sir  J.  J.  Thompson, 
a  pioneer  in  electronic  investiga¬ 
tions.  ~Dr.  Wilson’s  first  work  in 
the  Bell  Laboratories  was  a  mnth(- 
matical  investigation  of  the  vacuum 
tube,  which  Dr.  H.  D.  Arnold  had 
developed  from  the  audion  of  Le?| 
deForest, 


Rogw  M.^Wise,  for  more  than  ten 
years^hf^J 'radio  engineer  of  Sylva- 
nia  Electric  Products  Inc.  (formerly 
Hygrade  Sylvania  Corporation) 
has  been  advanced  to  the  posi¬ 
tion  of  Director  of  Engineering.  He 


. .;.  have 
something 
in  common 


His  work  at  the  La:  r;  J 
tories  over  a  period  of  years  in  j 
eluded  vacuum-tube  research  as 
well  as  radio  research  until  1927 
when  he  became  Assistant  Director 
of  Research.  In  1934  he  was  also 
placed  in  charge  of  the  research 
work  on  wire  communication.  Late 
in  1936,  in  the  reorganization  which 
accompanied  the  appointment  of  Dr 
Jewett  to  Chairman  of  the  Board 
and  of  Dr.  Buckley  to  the  Presi¬ 
dency  of  the  Laboratories,  Dr.  Wil 
son  was  appointed  Assistant  Vice" 
President  in  charge  of  the  depart-' 
ments  of  Personnel  and  Publication,! 
from  w’hich  he  now  retires.  He  wa. 
active  in  the  A.I.E.E.  and  partitu 
larly  the  I.R.E.  where  he  served 
as  a  member  or  chairman  of  various 
He  was  also  a  mem- 


Alert,  ready  for  instant  action, 
taking  tough  assignments  in  their 
stride,  bearing  the  brunt  of  ag¬ 
gressive  force — that's  the  job  of 
the  Commandos  .  .  .  and  the 
function  of  tungsten  contacts. 

Heavy  service  loads  at  the  flick 
of  a  control,  unceasing  opera¬ 
tions  day  after  day,  high  speed 
opening  and  closing.  All  come 
under  the  heading  of  specifica¬ 
tions.  Intangibles,  such  as  the 
elimination  of  operation  loss 
caused  by  film  coatings  adhering 
to  contact  surfaces,  are  taken  for 
granted. 

That's  why  METROLOY  contacts 
can  be  depended  upon  for  ag- 
gressive  action  in  your  future  sales 
campaigns.  Metroloy  Company, 
53-55  E.  Alpine  Street,  Newark, 
New  Jersey. 
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committees, 
ber  of  the  executive  committee  o 
the  American  Section  of  the  Inte." 
national  Scientific  Radio  Union. 


is  the  first  to  occupy  the  new  post. 
Expanded  activity  in  the  field  of 
electronic  devices  for  war  uses 
made  it  necessary  to  coordinate  all 
of  Sylvania’s  engineering  problems 
under  one  head.  Mr.  Wise  joined 
the  company  as  a  radio  engineer  in 
1929,  and  later  became  chief  radio 
engineer.  When  war  work  enlarged 
the  company’s  scope  and  output  Mr. 
Wise  was  made  General  Manager 
of  Operations  for  special  and  large 
radio  tubes  last  June.  He  will  con¬ 
tinue  this  supervision. 
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William  Wilson  has  retired  from 
his  job  at  the  Bell  Telephone  Lab¬ 
oratories  after  twenty-eight  years 
of  service.  His  retirement  was 
brought  about  by  a  prolonged  ill¬ 
ness.  Dr.  Wilson  joined  the  re¬ 
search  group  of  Western  Electric 
Company’s  Engineering  Depart¬ 
ment  at  a  time  when  transcontinen¬ 
tal  wire  telephony  had  just  been  ac¬ 
complished;  when  its  interest  in 
electronics  w'as  increasing,  and 


Young,  who  ha«  juit  be«n 


Frederick  C. 
named  Vice  President  in  Charge  oi  Engi¬ 
neering  of  the  Stromberg-Carlson  Tele- 
Rochester,  N.  Y. 


phone  Mfg.  Co. 
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I  Dr.  H.  A.  Jones,  manager  ^f  sales 
!  General  Electric  electronic  tubes 
r  non-communication  applica- 
ons,  has  been  commissioned  a 
ieutenant-Colonel  in  the  U.  S. 
irmy  Signal  Corps.  He  has  re- 
orted  for  duty  with  the  Research 
nd  Development  Division  of  the 
:giial  Corps,  with  an  office  in  the 
.w  Pentagon  Building,  Arlington, 
a. 

John  Rosevear,  veteran  engineer 
I-  twenty  year’s  service,  has  been 
^pointed  staff  assistant  in  the  In- 
[  t^ifrial  Engineering  and  Equip- 
ont  Department  of  the  Westing- 
„)us  Lamp  Division,  Bloomfield, 
J.  In  his  new  position,  Mr. 
nsivear  will  help  coordinate  acti- 
Ities  of  the  recently  organized 
[  partment  which  deals  with  prob- 
t  ns  of  tooling  and  the  devolop- 
l  nt  of  new  manufacturing  pro- 


.  I  Albert  C.  Delmont  has  been  ap- 
it^  Vicd'l  Research  Director  of  the 

,  jtwly-organized  research  and  lab- 

epar  -  departments  of  the  Douglas 

icationJ  r...  1-  i-  i. 

„  1.  Sterling  Co.,  management  con- 

I  liunts,  of  Stamford,  Conn.  The 
^  “  t  w  department  has  been  estab- 

1  i  * 

t.>hed  to  investigate  the  manufac- 

.Lring  capacity  of  industries,  and 
a  mem-|  ,  .  #  * 

ittee  adaptation  of  present  or  new 

e  Inte’ equipment  and  ca- 

ity  of  companies  looking  for- 

^  ^  1  *  « 
ird  to  post-war-markets.  Mr. 

■elniont  was  engaged  in  consulting 

—  iork  on  Naval  ordnance  production 

Irfore  taking  his  new  position.  He 

a  graduate  of  M.I.T.,  and  has 

Tied  as  a  member  of  the  Stand- 

Jization  Committee  of  the  Ameri- 

:n  Railway  Association. 

D.  R.  Guthrie  has  been  appointed 
•  isonnel  Manager  of  the  Ward 
onard  Electric  Co.,  Mount  Ver- 
-  n.  N.  Y. 

Charles  G.  Pyle,  General  Sales 
*nager  of  Sylvania  Electric  Prod¬ 
's  Inc.,  (formerly  Hygrade  Sylva- 
a  Corporation)  has  been  appointed 
inaging-Director  of  the  National 
I  clrical  Wholesalers  Association. 

—  Leo  Edelson,  for  the  past  ten 
pars  Development  Engineer  for 
^nd.\  &  Harmon,  has  joined  the 
'ff  of  Induction  Heating  Corp., 
York  City,  specialists  in  the 

iust  be*n  frequency  cur- 

>  of  Enqi-P-^s  for  use  in  brazing,  melting, 
Bon  Tele-ferdening,  heating  and  annealing. 


iust  be«s 


BEST  TOOLS  KEPT  HERE 

Some  of  America’s  most  famous  companies  will  tell  you 
that  we  have  exceptionally  excellent  facilities  for  pre¬ 
cision  manufacturing.  That’s  right!  But,  we  maintain 
that  our  very  best  tools  are  54  years  of  "Know  What" 
and  "Know  How." 

When  you,  too,  need  Metal  Fabrication:  Precision 
Machine  Work:  Electrical  and  Mechanical  Assembly — 
"Let  Lewyt  Do  It."  Our  carefully  engineered  methods 
and  closely  coordinated  production  controls  enable  you 
to  shoulder  us  with  the  entire  production  responsibility 
for  a  complete  product— or  a  single  part.  This  "Pack¬ 
aged  Production"  may  deliver  the  best  answer  to  your 
war  production  problems  and  peacetime  plans.  Prior 
commitments  permitting! 
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Flux  Navigator 

(Continued  from  page  77) 


(fOU 

PERFECTID  EMBOSSED  GROOVE 
SOUND  RECORDING  ond  REPRODUCTION 


The  dominant  audio  freqi  eni', 
component  of  the  electroma. 
field  was  found  to  be  180  cycles  witl 
of  course  lesser  products  due  >  thi 
multiples  of  60  cycles.  This  uakt 
the  audio  characteristic  of  the  am 
plifier  well  defined. 


Scientifically  compensated,  embossed  groove  record¬ 
ing  eliminates  chips  and  shavings,  gives  unattended, 
trouble-free  operation,  and  permanent  needle  points, 


Experimental  Amplifier  Design 

No  attention  need  be  givon 
waveform  distortion  and  the  ampt- 
fier  is  designed  for  maximum  volta^-,; 
gain  per  stage.  The  arranjrement 
shown  in  the  block  schematic  of  Fig, 
6  develops  a  voltage  gain  of  approxi¬ 
mately  17,000  with  the  values  given 
This  is  much  more  than  adequate  fo: 
this  application  and  permits  greate: 
induction  field  sensitivity  when  rt 
quired.  The  output  load  circuit  (m 
Fig,  7)  consists  of  a  differentia: 
microammeter,  with  a  full  scale  dJ 
flection  of  1  milliampere.  It  conneeiJ 
in  series  with  50,000  ohms  and  fjl] 
,scale  deflection  requires  0,050  wat  - 
(50  milliwatts),  A  square  law  va 
cuum  tube  voltmeter  has  been  four - 
superior  to  diodes  for  cable  indica 
tion.  Because  it  meets  the  circuit  rt^ 
quirements  and  only  draws  150  ni 
filament  current  at  6  volts,  thi 
6W7G  tube,  was  chosen  for  the  cir 
cuit.  Vibration  in  the  boat  militat- 
against  the  use  of  the  more  fra^  ^ 
1,5  volt  tubes. 

In  the  single  loop  arrangemt 
only  one  channel  of  the  two  shnvn 
in  Fig,  7  is  required.  The  compkt- ■ 
form  of  this  type  of  indicator 
shown  installed  on  shipboard.  A 
batteries  are  contained  within  tW 
case. 

In  reporting  this  work,  it  is  hou  d 
that  what  has  been  given  here  in  tht 
practical  sense  may  be  of  use  ti 
others  with  a  similar  problem.  Th^ 
author  wishes  to  express  his  appit 
ciation  and  indebtedness  to  Mr.  E 
K.  Cohan,  CBS  Director  of  Engineer 
ing,  Mr,  Henry  Grossman,  CT; 
Eastern  Division  Engineer,  and  .Mri 
Gene  Fubini,  Engineering  Dei  a  H 
ment,  for  their  encouragement  ani 
suggestions.  Thanks  are  also  du; 


.  Excellent  communications  fidelity. 

2.  Proved  constant  angular  velocity. 

3.  Thirty  minutes  on  a  7"  plastic 
disc,  using  both  sides. 

4.  Virtually  indestructible  discs, 
only  .010"  thick,  mailable, 
fileable,  non-warping. 

THOUSANDS  USED  BY  ^ 
WAR  PLANTS,  THE 
ARMY  AND  NAVY 


THE  BASIC 
SOUNDSCRtBER 
CHASSIS 


Th»  ,^ND,^IBER  Corporation 

82  Audwbon  Street,  New  Haven,  Conn.,  U.  S.  A. 


ENAMELED 

MAGNET 

WIRE 


A  product,  resulting  from  meny  years  of 
research  in  the  field  of  fine  wire  manu¬ 
facture,  that  meets  the  most  rigid  re¬ 
quirements  of  radio  and  ignition  coils. 
A  new  coating  method  gives  a  smooth, 
permanently-adherent  enameling,  and 
mercury-process  tests  guarantee  perfect 
uniformity.  Great  flexibility  and  tensile 
strength  assure  perfect  laying,  even  at 
high  winding  speeds.  If  you  want  re¬ 
duction  in  coil  dimensions  without  sacri¬ 
ficing  electrical  values,  or  seek  a  uniform, 
leakproof  wire  that  will  deliver  extra 
years  of  service,  this  Hudson  Wire 
product  is  the  answer. 


Also  manufacturers  of  high 
grade  cotton  and  silk  cov¬ 
ered  wires,  cotfo*  and  silk 
coverings  over  enamel  coated 
wires,  and  all  constructions 
of  Liti  wires.  A  variety  of 
coverings  made  to  cus¬ 
tomers'  specifications,  or  to 
requirements  determined  by 
our  engineers.  Complete  de¬ 
sign  and  engineering  facili¬ 
ties  are  at  your  disposal; 
details  and  quotations  on 
request. 


WINSTED  •  CONNECTICUT 
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War  and  Radio  Standards. 


to  the  enemy  for  it  must  be  manufac-  sary.  Similarly,  uneconomical  man- 
tured  and  transported  although  it  is  ufacture  such  as  molding  a  rela- 
doing  nothing  for  the  effort,  and  it  tively  large  unit  in  a  small  case 
takes  its  toll  of  overhead  and  book-  with  the  resulting  increased  shrink¬ 
keeping.  The  reduction  in  the  num-  age  in  production,  is  avoided.  This 
ber  of  different  types  in  a  given  is  a  common  complaint  in  these  days 
piece  of  equipment  is  a  first  step  to  when  the  overall  size  and  weight  of 
a  solution  of  this  problem.  The  fur-  apparatus  is  so  important.  If  the 
ther  ability  of  swapping  among  the  designer  insists  on  such  a  unit,  he 
services  in  the  field  with  assurance 


must  prove  the  need 


in  order  to 

that  the  borrowed  part  is  the  proper  justify  specification  of  a  nonstand- 
one  should  make  an  Army  radio  op-  ard  part. 

erator  on  Guadalcanal  much  happier  Many  months  are  required  to 
over  a  capacitor  he  gets  from  a  bat-  make  new  models  and  so  the  stand- 
tleship.  ard  sizes  of  capacitors  have  follow’ed 

At  first  thought,  one  would  expect  the  existing  practices  in  order  to 
the  Army  to  have  different  condi-  avoid  such  troubles.  Molds  for  non- 
tions  from  the  Navy  and  that  a  standard  sizes  will  be  used  for  re¬ 
single  design  would  result  in  in-  placement  of  such  capacitors  now  in 
creased  manufacturing  costs  in  time  service. 

and  material  in  providing  a  capaci-  While  it  would  be  illogical  to  ex- 
tor  to  meet  the  extremes  of  all  the  pect  these  w'artime  standards  to  be 
services.  However,  second  thought  carried  over  into  peacetime  manu- 
shows  that  while  the  Navy  has  al-  facture  because  the  conditions  of  use 
ways  roamed  the  world,  meeting  a  of  the  components  differ  so  greatly, 
wide  range  of  conditions,  the  pres-  particularly  in  relation  to  tempera- 
ent  conflict  is  global  and  the  Army  ture  range,  there  will  undoubtedly 
and  the  other  branches  will  be  found  be  some  unification  on  physical  sizes 
from  the  tropical  islands  of  the  Pa-  and  ranges  of  electrical  values.  In 
cific  to  Alaska.  No  piece  of  radio  addition,  the  opportunity  for  the 
equipment  may  be  designed  with  specialists  to  discuss  their  problems 
safety  for  service  in  any  specific  around  a  table  will  have  a  marked 
place.  The  demands  are  so  urgent  influence  on  all  production  and  can- 
and  varied  as  to  make  any  predic-  not  help  but  improve  yie  quality  of 
tion  dangerous.  the  components. 

Only  air-borne  equipment  under¬ 
goes  trials  beyond  those  met  by 
apparatus  used  on  the  surface  of 
the  earth.  Air  pressure  being  much 
reduced  at  high  altitudes,  electrical 
insulation  and  moisture  proofing 
must  be  given  special  attention. 

Fortunately,  the  mica  capacitor  can 
be  designed  to  meet  these  additional 
requirements  without  unduly  in¬ 
creasing  the  manufacturing  prob¬ 
lem.  This  permits  a  single  design 
for  all  purposes. 

Of  the  many  hundreds  of  physical 
sizes  of  capacitors  available  as  a  re¬ 
sult  of  peacetime  design,  a  group  of 
22  has  been  selected  to  care  for  all 
demands  from  handy-talkies  to  the 
largest  transmitters. 

Molding  facilities  and  some  ma¬ 
terials  being  sharply  limited,  no  de¬ 
sign  which  molds  a  small  capacitor 
in  a  relatively  large  case  has  been 
approved.  Each  physical  size  of  case 
is  packed  to  its  upper  safe  limit 
and  the  capacitance  range  continued 
in  a  larger  case  when  that  is  neces- 


The  impelling  necessity 
for  war  production  will 
truly  be  reflected  in  the 
post  war  period  by  vastly 
improved  communication 
systems,  both  in  radio  and 
television  equipment. 

In  the  future  people  will 
enjoy  the  luxury  of  these 
ultra  modern  communica¬ 
tions  through  Harvey-Wells 
experience  gained  in  war 
production  .  .  .  the  in¬ 

strument  will  be  more  com¬ 
pact  —  homes  will  enjoy 
them  ...  all  cars  will  have 
them  .  .  .  factories  will 
use  them  .  .  .  boats,  planes 
and  trains  will  demand 
them  .  .  . 


NEW  TRANSMITTING 
PLANT 


However,  at  the  present 
time  we  pledge  ourselves  to 
see  that  our  war  jobs  are 
delivered  on  time  and  to 
the  best  of  our  individual 
efforts. 


HARVEY-WELLS 

COMMUNICATIONS 


ARE  HELPING  TO  WIN 
THE  WAR 


HARVEY-WELLS 

uic. 


During  September.  KMPC.  oi  Beverly  Hills, 
Caliiomia  dedicated  its  10.000-w  transmit¬ 
ting  plant.  Shown  in  the  photo  is  B.  H. 
Linden,  head  of  Los  Angeles  FCC  office. 
L.  C.  Sigmon,  chief-engineer  oi  KMPC  and 
Dr.  Lee  de  Forest,  inventor  oi  the  three 
electrode  vacuum  tube 


HEADQUARTERS 

For  Sl>t<ialhe<i  Radio  Co»imunicatioHi  Etfuifmomt 

SOUTHBRIDGE,  MASS. 


KI.ECTRONICS  — Fchruarv  1943 


179 


NEW  PRODUCTS 


Month  after  month,  manufacturers  de¬ 
velop  new  materials,  new  components, 
new  measuring  equipment ;  issue  new 
technical  bulletins,  new  catalogs.  Each 
month  descriptions  of  these  new  items 
will  be  found  here 


on  some  25,000  varieties  of  glass. 

Process  Approximately  300  varieties  are 
actually  used  in  the  firm’s  plants  in 
>  has  per-  course  of  an  average  year.  Most 
ibricating  these  glasses  can  be  fabricated  by 
n  as  the  process  if  the  need  arises 

tf^hnique  present  time  it  appears 

intricate  desirable  to  confine  production  to 

d  by  con-  ^ypeg  which  lend  themselves  best  to 

/ing  the  process  and  to  current  physical 
ng  of  hot  electrical  needs.  Components 

applicable  p^|.^g  therefore  being  fabricated 

*il  of  four  basic  types  of  glass,  the  char- 

)eads  and  acteristics  of  which  are  given  in  the 

luiring  a  accompanying  table.  Type  790  com-  particular  glass,  relatively  new  as  to 
.h  respect  the  properties  of  very  low  type,  is  96  percent  silica  and  has  a 

nsions  of  thermal  expansion,  resistance  to  coefficient  of  expansion  not  much 

high  temperatures,  chemical  dura-  greater  than  that  of  fused  quartz, 

inufactur-  ^ility  and  low  dielectric  loss.  This  Types  7761  and  707  have  low  dielec- 


’Multiionn"  Procau  Glass  Parts 


COMPARATIVE  PROPERTIES  OF  CORNING  GLASSES 
MADE  RY  CONVENTIONAL  AND  •*  MDLTIFORM  "  PROCESSES 
790  7761  707 


Conv.  Mult.  Conv.  Mult.  Conv.  Mull.  Conv.  M'lll 


2  18  2.15  2  16  _  2  13  2.10  2  23 

1500  .  745  _  820 

900  800  500  500  425  425  .500 

7.8  8  5  28  _  31  32  32 

None  <0.01  None  <0.0i  None  <0  01  None 


Mod.  of  rupture  (lha/sq.in.  x  10*). 

—  annealed . 

—  spec,  process . 


Volume  Res.  (ohms  per  cm.  cube) 

log  R  at  20‘’C . 

log  R  at  250°C . 

log  R  at  350“^. . 


Dielectric  Strength  (volts/mil) 
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TUBES  REBUILT 


★ 

Our  vastly  increased  production 
facilities  are  now  prepared  to 
serve  the  broadcasting  industry 


ALL  TYPES  OF  TUBES  FROM  250  WATTS  * 

GUARANTEE— 1000  HOURS— PRORATA  BASIS 

REBUILDING  CHARGE— 75%  OF  UST 

*Our  past  records  indicate  that  approximately  87%  of  all  tubes' 
received  were  successfully  rebuilt. 


INQUIRIES  INVITED 

Freeland  &  Olschner,  inc 

611  BARONNE  ST. 

NEW  ORLEANS,  LA. 

★ 

AFFILIATED  WITH  COLUMBIA  BROADCASTING  SYSTEM,  INC. 
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made  of 


trie  losses  and  can  be  used  as  insula¬ 
tion  at  extreme  frequencies.  Type 
774,  fabricated  by  conventional  proc¬ 
esses,  has  been  used  for  many  years 
in  the  manufacture  of  power  and 
radio  insulators,  fuse  tubing  and 
bushings.  It  will  be  noted  that  the 
electrical  and  physical  characteris¬ 
tics  of  parts  made  by  the  new  cold- 
j  molding  technique  compare  favor- 
I  ably  with  those  of  parts  fabricated 
j  from  the  same  base  material  by  con- 
1  ventional  hot-blowing,  pressing  or 
I  drawing  operations. 

I  The  cost  of  parts  made  by  the  Mul¬ 
tiform  process  is,  according  to  the 
i  manufacturer,  competitive  with  that 


of  parts 
steatites. 


high-grade 


^^ENGINEEBS 

Lingo  Rarfiotorc  ti«vr 
aiCMclod  all  olftcian: , 
•xpoefatlons.  No  wondc' 
anginaart  look  to 
Lingo  for  top  officianc, 
and  managart  ara  an 
ffwitad  by  tha  Ineriaattd 
salat  m4da  pottibla 
.  ,^by  incraatad  signal 
strangth  and  covarage. 


Cathode  Ray  Oscilloscope 

Model  555,  cathode-ray  oscilloscope 
is  designed  for  use  w’here  extended 
frequency  measurements  are  re¬ 
quired.  The  oscilloscope  uses  a  5-inch 
cathode-ray  tube  which  operates  at 
2000  volts.  Maximum  voltage  at  in¬ 
put  voltage  to  terminals  of  the  amp¬ 
lifier  is  600  volts  d.c.,  and  direct  to 
deflection  plates  is  500  volts,  rms. 
The  input  resistance  is  3  megohms. 
Frequency  respon.se  is  ^3  db  from 
20  cps  to  2  megacycles.  Voltage 
amplification  is  approximately  275. 


Photo  thow$  in. 


ttmllottOH  of  the 
S50  ft.  Lingo  Tub. 
ular  SUel  Rodiotor  # 
at  ototion  WBOC, 
Sofiohurg,  Ud. 


an»»  '  It 

LINGO 


VE  RTIC A 


RADlATORSi 

JOHN  E.  LINGO  <■  SOU.  INC..  CAMDEN.  N.  J. 
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The  frequency  range  of  the  sweep 
signal  generator  is  from  30  cps  to 
350  kc.  Measurement  of  the  un¬ 
known  peak  voltage,  accomplished  by 
'a  comparison  method  using  an  inter¬ 
nal  voltage  source,  is  made  on  a  di¬ 
rect  indicating  multirange  voltmeter. 
The  instrument  operates  from  stand¬ 
ard  115-230  volt,  50-60  cps,  power 
lines.  It  is  supplied  with  a  non-cor¬ 
rosive  steel  case  14  inches  high,  12 
inches  wide,  and  19  inches  deep. 

Radio  City  Products  Co.,  Inc.,  127 
West  26th  St.,  New  York,  N.  Y. 


A  compacf,  sturdy  terminal  strip  with 
Bakelita  Barriers  that  provide  ma«i- 
mum  metal  to  metal  spacing  and  pre¬ 
vent  direct  shorts  from  frayed  wires 
at  terminals. 

6  SIZES 

cover  every  requirement.  From 
wide  and  13/32"  high  with  5-40  screws 
to  2^2"  wide  and  I'/s"  high  with 
screws. 

Jones  Barrier  Strips  will  improve  as 
well  as  simplify  your  electrical  intra¬ 
connecting  problems.  Write  today  for 
catalog  and  prices. 


HOWARD  Be  JONES 

2300  WABANSIA  AVENUE. 
CHICAGO  ILLINOIS 
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OFFICIAL  U.  S.  NAVY  PHOTOGRAPH 


National  Radio  Equipment,  de¬ 
signed  for  peacetime  use,  is  prov- 
mg  out  in  the  hardest  tests  of  war. 
Receivers  and  parts  that  look 
familiar  to  any  Ham  are  coming 
off  our  lines  in  steadily  increasing 
quantities  to  serve  in  combat  com¬ 
munications.  National  takes  espe¬ 
cial  pride  that  war  brought  no 
sudden  redesign  of  our  products. 

Just  as  in  peacetime,  our  equip¬ 
ment  was  tailored  to  serve  the 
amateur,  so  now  the  same  basic 
designs  have  been  modified  to 
meet  the  specialized  needs  of 
United  Nations  fighting  men.  As  in 
peacetime.  National  designs  are 
being  steadily  improved,  but  under 
the  pressure  of  war,  years  of  re¬ 
search  and  development  are  being 
telescoped  into  months. 

There  are  many  technical  develop¬ 
ments  that  we  wish  we  could  tell 
you  about  now.  When  the  war  is 
won,  you  will  be  able  to  see  them 
in  the  finest  equipment  National 
has  ever  built. 


NATIONAL  COMPANY,  INC. 

MALDEN,  MASS. 
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iLLi'TRATED  IS  THE  “Super-Chief” 
K>d«“l,  a  new  line  of  the  manufac- 
mrei’s  inter-communication  systems, 
utilizing  new  features  which  the 
manufacturer  calls  “conference  traf¬ 
fic  control.”  This  control  system  en¬ 
ables  any  number  of  stations  to  hold 
a  private  conference  without  inter¬ 
ruption  or  eavesdropping  from  other 
-rations  outside  of  the  conference 
^moup.  Another  feature  is  a  one¬ 
way  automatic  transmission  system, 
especially  effective  for  the  dictation 
,f  letters  and  for  complete  recording 
of  conferences.  The  instrument 


/BUSV  \  /  HICH  V/  CALL  wcom(H«{> 
[signal  IfUMDISTMrtttf  WAITIHC  W  TRAfDC 
.LIGHT  /V  POWER  A  LIGHT  A  CONTROi. 


THERMOSTATiC  Bt^METALS 


ELECTRiCAL  COJVTACTS 


Incubators  or  Interceptors 

War  found  important  new  u?es  and  applications  for 
thermostatic  bi-metals  and  special  electrical  contacts;  uses 
demanding  the  most  exacting  requirements.  ♦  Today,  The 
H.  A.  Wilson  Company  offers  a  wider  variety  of  specialized 
thermometals  of  high  and  low  temperature  types  than  ever 
before.  Also  a  series  of  resistance  bi-metals  (from  24  to  440 
ohms,  per  sq.  mil,  ft.),  Wilco  electrical  contact  alloys  are 
available  in  Silver,  Platinum,  Cold,  Tungsten.  Metal  Powder 
Groups.  Wilco  Aeralloy  is  the  outstanding  aircraft  magneto 
contact  alloy. 


Utilizes  finger-tip  pushbutton  con¬ 
trol.  The  amplifier  of  the  unit  de¬ 
livers  an  undistorted  output  of  5 
watts  and  permits  operation  with 
other  units  as  far  as  3000-feet  from 
joach  other.  Each  station  is  equipped 
with  individual  volume  control  so 
that  incoming  volume  may  be  ad¬ 
justed  to  suit  individual  require¬ 
ments.  Earphones  are  available,  if 
desired.  “Super-Chief”  models  are 
available  in  systems  consisting  of 
from  two  to  ten,  twenty,  thirty, 
forty,  sixty  or  eighty  stations. 

Talk-A-Phone  Mfg.  Co.,  1219 
West  Van  Buren  St.,  Chicago,  Ill. 

Portable  Recording 
:  Oscillograph  and  Accessory 

Type  5-101  portable  recording  os¬ 
cillograph  is  a  compact  unit  (meas¬ 
uring  18  inches  long,  13  inches  wide, 
and  12  inches  high,  and  weighing  70 
pounds)  which  will  record  as  many 
as  fourteen  signals  at  one  time. 
Records  can  be  made  in  any  lengths 
since  a  paper  knife  is  built  into  the 
instrument  for  cutting  paper  when 
removing  the  records  to  be  devel- 


MOLDED 


RESISTORS 


1  They're  Ideal  for  USO 

I  in  Aircraft  and  Naval 
I  Equipment .  . . 

I  because  they  retain  their  vaules  and  char- 
I  acteristics  under  extremes  of  temperature, 
1  humidity  and  climatic  changes.  Also  be- 
I  cause  of  their  noiseless  operation  and  ex- 
I  1  ceptional  durability. 

.  1  • 

1  STANDARD  RANGE 

ut  1  1000  ohms  to  10  megohms, 

.d  ' 

‘  1  HIGH  VALUES 

15  megohms  to  1,000,000 
megohms. 

S.  S.  WHITE 

The  S.  S.  White  Dental  Mig.  Co. 

INDUSTRIAL  DIVISION 

Department  R,  10  East  40th  St.,  New  York,  N.  Y. 


f lusv > 
[signal 

Flight  J 

i/uMOiSToarf» 
POWER  J 

[  WAITING 

L  LIGHT  i 

^comiHsA 

1  TRAfDC  I 
R  CONTROL  i. 

'f  ^ 

•"'‘"'Is 

A-  ^ 

f  - 1 

— -  J 

NppIViCV  t 
Mt*#P»'3N£ 

^ingl»tiN 

iRUVMBUTIDIlf 

'XcoNTaoiy 

o 

[7nO«V>(XuX 
moirpoius j 

The  H.  A.WILS0N  CO. 

los  CHESTNUT  ST.,  NEWARK,  N.  J. 
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PERMANENT 

MAGNETS 

'y he  ^f^£nold  Engineering  (^ompany  produces 
all  ALNICO  types  including  ALNICO  V. 

All  Magnets  are  completely  manufactured  in 
our  own  plant  under  close  metallurgical, 
mechanical  and  magnetic  control. 

The  Arnold  Engineering  (^ompany  freely 
offers  engineering  assistance  in  the  solution 
of  your  magnetic  design  problems. 

All  inquiries  will  receive  prompt  attention. 

J HE  Arnold  £ngineering  foMPANY 

147  EAST  ONTARIO  STREET 
CHICAGO,  ILLINOIS 

INVES't  10%  IN  WAR  BONOS  AND  STAMPS 


oped,  or  for  perforating  the  ,japer 
between  records.  The  signal  traces 
are  recorded  on  an  8-inch  photo- 
graphic  paper  which  is  200-feet  k 
length.  Any  one  of  three  paper 
speeds  may  be  selected  when  r.-cord 
ing.  These  speeds  are  normally  4 
8  and  16-inches  of  paper  per  s-  cond, 
but  the  oscillograph  can  be  furnished 
with  any  three  speeds  in  a  1-2-4 
ratio  up  to  12i,  25  and  50-inches  per 
second.  When  the  oscillograph  is  in 
operation,  a  footage  meter  on  the 
front  panel  shows  the  number  of 
feet  of  unexposed  paper  remaining. 
The  magazines  are  loaded  and  un¬ 
loaded  in  the  darkroom,  while  the 
loading  and  unloading  of  the  n.scillo. 
graph  with  the  recording  paper  may 
be  done  in  daylight.  Timing  lines 
while  recording  are  spaced  at  in¬ 
tervals  of  0.01  second  and  are  photo¬ 
graphed  with  the  trace  record.  A 
single  switch  records,  numbers  and 
titles  two  records. 


up  fi^ONT.  Too,  \ 


PAt-METAL 


U.  S.  ARMY 
BRANCHES 


PRODUCTS 

CORPORATION 


32-62  — 49th  STREET  .  .  .  LONG  ISLAND  CITY,  N.  Y. 

Eiport  Dept  tOO  Vorich  St.,  N.  Y.  C. 


A  voltmeter  is  built  into  the  front 
of  the  oscillograph  for  use  when 
checking  and  adjusting  the  various 
operating  voltages.  By  means  of  a 
circuit  selector  switch,  the  voltage  at 
all  critical  points  can  be  determined. 

The  instrument  is  designed  to  take 
any  number  of  galvanometer  ele¬ 
ments  up  to  fourteen.  Four  differ¬ 
ent  galvanometer  types  are  available 
to  cover  various  frequency  ranges 
of  measurement.  The  sensitivity  and 
frequency  range  of  each  galvano¬ 
meter  when  used  with  the  instru¬ 
ment  are  as  follows:  Type  7-101, 
frequency  range,  0-50  cps,  sensitiv¬ 
ity  5.0  inches  ma,  resistance,  14 
ohms,  electric  damping;  Type  7-102, 
0-1000  cps  frequency  range  sensitiv¬ 
ity  0.02  inch  ma,  resistance,  3  ohms, 
oil  damping;  Type  7-103,  0-750  cps, 
sensitivity  0.04  inch  ma,  resistance 
3  ohms,  oil  damping;  Type  7-104, 
frequency  range  0-200  cps,  sensitiv- 
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ity  0.14  inch  ma,  resistance  6  ohms, 
electric  damping.  A  thermostatically 
controlled  heater  maintains  the  tem¬ 
perature  around  the  galvanometers 
at  between  70  and  80  deg.  F.  (inde¬ 
pendent  of  outside  temperature)  to 
hold  sensitivity  and  damping  con¬ 
stant.  The  entire  instrument  is  shock 
mounted  to  prevent  mechanical  vi¬ 
brations  from  damaging  or  upset¬ 
ting  the  behavior  of  the  unit.  Oper¬ 
ation  of  the  oscillograph  may  be 
either  by  local  or  by  remote  control. 


accurately  check  the 
frequency  of  your 
electronic  equipment 

uith  a  MEISSNER. 

i  SIGNAL  h 
\  CALIBRATOR  W 


liMVALUAiLi:  •«  •  secondary  frequency 
aiandard  for  Cryatal  Manufaeiiirera, 
Radio  Laboratorlea,  Government 
Inapeelora.  Meissner  Signal  Calibrator 
delivers  modulated  or  unmodulated 
aifnaU  every  100  kr..  50  kc.,  and  10 
kr*.  over  the  entire  range  from  100 
to  60.000  ke.  Entire  unit  is  mounted 
in  8^i8^xl2^  ventilated  cabinet  .  •  . 
net  price  .  •  «  .  •  $46.00 

Write  far  Com- 
piete  Cataia/t 


A  unit  designated  as  Type  11-102 
remote  control  is  available  for  use 
with  the  oscillograph  described 
above.  With  it  the  oscillograph  can 
be  operated  at  a  distance  since  a  25- 
foot  cable  with  connector  plugs  is 
Consolidated  Engineering  Corp., 
1255  E.  Green  St.,  Pasadena,  Cal. 


MT.  CARMEL,  ILLINOIS 
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Standby  Automatic 
Transfer  Switch 

Designed  to  eliminate  interruption  | 
and  lag  in  the  transfer  of  a  load  from  ! 
normal  to  emergency  service  is  a 
new  improved  automatic  transfer 
switch  for  use  in  broadcasting  sta¬ 
tions,  theatres,  hospitals  or  any  place 
where  more  than  once  source  of  cur¬ 
rent  is  available  and  where  contin¬ 
uous  lighting  is  necessary.  It  is  so 
designed  that  all  contacts  are  car¬ 
ried  on  one  shaft,  and  operate  in  the 
same  direction.  The  contacts  are 
either  in  the  normal  or  in  the  emer¬ 
gency  position  at  all  times  and  there 
is  no  “off”  position.  The  unit  will 
operate  w’ith  any  combination  of 
electric  power  supplies. 

One  magnet  frame,  wdth  the  coil 
connected  to  the  normal  supply  line, 
holds  the  normal  contacts  closed  and 
the  emergency  contacts  open  during 
normal  operation.  On  failure  of  the 


JS-STAEDTLER-INC-NEW  YORK 


NATIONAL  DISTRIBUTORS 
KEUFFEL  &  ESSER  CO. 
NEW  YORK 
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normal  service  the  normal  contacts 
open  by  gravity,  and  the  emergency 
contacts  close  by  means  of  individual 
compression  springs  on  each  contact. 
On  resumption  of  the  normal  service 
the  magnet  closes  the  normal  con¬ 
tacts  and  opens  the  other  sources  of 
supply.  The  switch  can  be  set  for 
timed  automatic  supply  when  that  is 
desirable. 

The  switch  is  compactly  mounted 
on  an  ebony  asbestos  panel  and  is 
readily  accessible.  It  is  available  in 
1,  2,  3  and  4-pole  types,  and  in  eight¬ 
een  capacities  ranging  from  30  to  600 
amps. 

Zenith  Electric  Co.,  152  W.  Walton 
Street,  Chicago,  Ill. 


Telegraph  Key  I 

Model  J-38,  telegraph  key,  is  a 
sturdily  built  sending  instrument 
which  is  equipped  with  a  shorting 
lever  for  receiving.  Hard  rubber 
insulating  washers  are  of  laminated- 
grade  bakelite  instead  of  rubber. 
The  frame  of  the  key  is  made  of 
solid  casting,  and  the  shorting  lever 
is  made  of  nickel  plated  brass.  The 
key  lever  is  stamped  from  i-inch 


V  /  ^lOME  engine  pis- 
tons  have  hollow 
castings  of  intricate  interior  con¬ 
struction.  Even  after  the  most 
careful  flushing,  particles  of  sand 
from  the  casting  core  sometimes 
remain  to  make  trouble.  And 
serious  trouble  it  is,  for  when 
the  sand  is  washed  out  by  the 
engine’s  lubricant,  it  is  very 
likely  to’score  cylinder  walls  and 
produce  a  serious  breakdown. 

When  this  problem  was  pre¬ 
sented  to  Perkin-Elmer  engi¬ 
neers,  it  took  just  twelve  days  to 
design  and  produce  a  device 
which,  according  to  the  engine 
manufacturer,  has  completely 
overcome  this  danger.  It  is  a 
relatively  simple  optical  instru¬ 
ment,  similar  to  a  physician’s 
bronchoscope,  enabling  inspec¬ 
tors  to  explore  every  piston  web 
and  pocket.  Stray  particles  of 
sand  are  quickly  located  and 
removed. 


Combination  Insulator  and 
Wire  Marker 

Extrudh)  plastic  tubing  which  can 
be  clearly  marked  with  letters  or 
numerals  of  customer’s  choice  are 
available  in  short  lengths  to  serve  as 
insulators  of  terminal  connections 
and  as  wire  markers.  The  tubing  is 
designed  to  speed  up  assembly  by 
eliminating  any  additional  means  of 
identification  in  applications  where 
lug  insulation  and  wire  identification 
are  required.  Smooth  inside  surfaces 


thick  alloy  steel.  Grade  XX  black 
bakelite  is  used  in  the  mounting 
base.  Pure  coin  silver  is  used  in  the 
contacts.  An  eyelet  in  the  base  of 
the  key  prevents  the  phone  cords 
from  pulling  loose. 

Models  J-44,  J-45  and  J-37  are 
also  available  from  American  Radio 
Hardware  Co.,  476  Broadway,  New 
York,  N.  Y. 


Decade  Resistance  Box  and 
Wheatstone  Bridge 

Type  DR,  d-c  resistance  decades  are 
available  in  standard  models  with 
resistance  ranges  of  0.9  to  999,999 
ohms  total,  in  two  price  classes.  Coils 
are  of  manganin  wire,  except  the 
100,000  ohm  coils  which  are  of 
Nichrome.  All  coils  are  bifilar- 
wound  on  ceramic  tubes,  oven-baked 
and  protectively-coated.  Switches 


The  ways  in  which  the  Science 
of  Optics  can  serve  Industry  are 
innumerable.  When  you  have  a 
production  problem  in  which 
optics  might  supply  a  solution, 
we  should  be  pleased  to  have 
you  write  us.  Today  our  engi¬ 
neering  and  manufacturing  facil¬ 
ities  are  devoted  entirely  to  the 
war  effort,  but  if  we  could  help 
you  now%  or  later  on,  we  should 
welcome  the  opportunity. 


permit  quick  application  over  wires 
and  lugs.  The  tubing  from  which 
these  are  made  has  high  dielectric 
strength  and  the  ink  which  is  used 
to  mark  the  tubing  is  resistant  to 
chemicals,  water  and  oils.  The  tub¬ 
ing  comes  in  colors  with  either  black 
or  yellow  symbols,  and  in  ASTM 
sizes  from  No.  9  to  i  inch  inside  di¬ 
ameter.  Larger  sizes  are  available 
on  specification. 

Tubing  of  plastic  materials,  which 
can  be  printed  and  utilized  solely  as 
wire  markers,  is  also  available  from 
the  manufacturers,  Irvington  Var¬ 
nish  &  Insultator  Co.,  6  Argyle  Ter¬ 
race,  Irvington,  N.  J. 
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ve  self  cleaning  multiple  blade 
jhosiihor-bronze  spring  wipers.  The 
.igtrnments  are  housed  in  rubbed 
valnut  cases. 

iVHEATSTONE  BRIDGE  (TYPE  RN-1) 
ontains  four  resistance  dials  with 
line  positions  each,  covering  9x1, 
)xlO,  9x100,  and  9x1000  ohms,  with 
lecade  multiplying  dials.  The  ratio 
•esisiances  have  a  guaranteed  ac- 
uracy  of  ±0.05  percent,  while  the 
•e>!if  tance  coils  in  the  decades  of  the 
)ridge  are  guaranteed  to  ±0.1  per- 
vnt  tolerance.  Specifications  for 
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FOR  ALMOST  a  quarter  of  a  century  Lafayette  has 
maintained  quick,  accurate  delivery  service  from  complete 
stocks — one  or  a  thousand  units,  there  is  no  order  too  small 
or  too  large. 

ENGINEERS:  Get  acquainted  with  Lafayette's  immediate  deliv¬ 
ery  service — send  in  your  order  now  to  this  ONE  CENTRAL 
SUPPLY  DEPOT  for  those  hard  to  find  parts — radio,  electronic, 
or  sound.  Draw  on  the  thousands  of  varied  items  now  in 
Lafayette's  stockrooms.  You  can  depend  on  Lafayette  quality. 

FREE!  130  page  illu^itraled  CATALOG  contain- 

1  r  •  Camera  fans:  Mieto- 

ing  thou8ands  of  items  indexed  for  quick  refer-  orophic  Equipment  at 

j  ....  ...V.  '..r  lowest  prices.  Write 

enee  —  order  your  copy  now!  Address  901  W.  for  eree  PHOTO- 

Jackson  Blvd..  Chicago  —  Dept.  2G3  ^PAPHic^^CAMio^ 

LAFAYETTE  RADIO  CORP. 


I  itches  and  cabinet  are  the  same  as  — 
r  the  decade  boxes  already  de- 
1  it)e(l.  The  galvanometer  is  of  a 
:  ving-coil  type  with  a  sensitivity 
:  1  microamp.  per  division.  Three 
'.(lard  flashlight  cells  comprise  the 
i  volt  battery  in  the  cabinet,  read- 
:  accessible  without  removing  the 
I  nel.  External  battery  connections 
i(  also  provided. 

Industrial  Instruments,  Inc.,  156 
iulver  Ave.,  Jersey  City,  N.  J. 


1!r\ersing.  Dynamic  Breaking  j 
onlactor  for  Aircraft  i 

lODEL  CR2791-Q100  is  a  new’  three- 
riK'sc  contactor  designed  to  start, 

C  list,  and  provide  dynamic  brak- 
■y  for  d-c  split-field,  series-wound 
ircraft  motors.  It  is  applicable  to 
"tors  having  full-load  currents  up 
10  amps  and  locked  rotor  currents 
t  60  amps  at  12  or  24- volts,  d.c. 
he  new  contactor  is  compact  and 
yht  in  weight  and  combines  in  one 
nit  the  functions  of  several  single- 
'iip  '(■  relays,  including  intercon- 
'ttions  and  mechanical  interlocks, 
h  moving  parts  are  statically  and 
0. '  1  ically  balanced.  The  contactor 
b  corrosion  proof  and  can  be 
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901  W.  JACKSON  BLVD.,  CHICAGO,  ILL  265  PEACHTREE  STREET,  ATLANTA,  GA. 
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PERMOPIVOTS  art  tippad  with  a  special  alloy  which  has  the 
following  exceptional  qualities: 

rr^  WEAR  RESISTANT..  .  The  Permometal  tip 

gives  precision  instruments  longer  life  and  greater 
accuracy  under  actual  operating  conditions. 

H0N.C0RR0SIVE...p.rmopivoH  cannot  rust 

or  corrode. 

NON-ABRASIVE  .  .  .  The  satin-smooth  tip  elim- 

inates  abrading  particles  of  wear. 

^  L I  M  I  N  AT  E  S  0  I  L  .  .  .  It  Ij  often  possible  to 

eliminate  oil  because  of  the  extremely  low  coefficient 


of  friction  with  Permopivots. 


«  T  M  nia  U  •  PAT.  OFF. 


PltVkY^VO  W  If 


PERMO  PRODUCTS  CORPORATION 

6427  Ravenswood  Ave.,  Chicago,  Illinois 
MANUFAaURING  METALLURGISTS 


JERSEY 


AUTOMATIC  ELECTRIC 
RELAYS  from  SUEZ  to  the  SOLOMONS 


This  is  a  war  of  electrical  control — and  we’d 
like  to  tell  you  about  the  scores  of  ways  in 
which  Automatic  Electric  Relays  are  helping 
the  armed  forces — in  tanks,  aircraft,  ships  and 
guns.  But  the  telling  might  give  aid  to  the 
enemy,  so  this  interesting  story  will  have  to 
wait. 

Meanwhile,  if  you  are  designing  or  building 
war  products  that  use  electrical  control,  you 
can  save  time  and  effort  by  calling  in  the 
Automatic  Electric  field  engineer  nearest  you. 
He  will  be  glad  to  work  with  you  in  selecting 
the  apparatus  best  suited  to  your  needs. 

Ask  him  also  for  our  SO-page  catalog  de* 
scribing  the  complete  line  of  Automatic  Elec* 

I  trie  Relays,  Switches  and  other  control  ap¬ 
paratus.  No  other  book  treats  the  subject  so 
completely.  Or  write  to  us  direct;  and  we’ll 
i  forward  a  copy  promptly. 


AMERICAN  AUTOMATIC  ELECTRIC  SALES  COMPANY 

1033  W*st  Vaa  laraa  St,,  Chicago,  IlliaoU 

- RELAYS - 

AND  OTHIR  CONTROL  OlYICU  RT 


NATIONAL  UNION  IS  READY 

TO  GREET  ELECTRONIC  SERVICE  MEN 

i  Nf;.  _L>  :X 


ERVICE 


Evory  ouAct  of  Noltonol  Union  onorgy  it  thrown  into  tho  botti*  for 
victory.  Our  ongirYo^ring,  our  production  our  manpower  ond  mochmery 
are  in  the  fight  As  we  ihottle  on  the  research  and  producfiorv  front  we 
see  the  down  of  great  new  horizons  os  rsew  products  f>ew  ond  better 
methods  develop;  we  see  the  Rodio  Service  man  to  whom  we  Have 
devoted  ourselves  through  the  years  standing  on  the  threshold  of  o 
greater  opportunity  than  he  has  ever  krsown  Notional  Union  is  deeply 
groteful  for  the  loyalty  of  the  service  profession  to  Notional  Union 
products  Nationol  Union  is  leorning.  watching  every  advancement  m 
the  electronic  art.  so  when  the  day  of  Victory  comes,  the  many  thou¬ 
sands  of  service  men  who  have  grown  with  us  m  the  post  sholi 
benefit  in  the  future 


NATIONAL  UNION  RADIO^^^ 


57  STATE  STREET,  NEWARK,  NEW 


mounted  in  any  position  on  either 
metallic  or  non-metallic  base. 

Other  features  of  the  contactor  in 
elude  operation  at  rated  currents  1 
ambient  temperatures  ranging  fm; 
95  deg.  C  to  —40  deg.  C  and  a 
altitudes  up  to  40,000  feet.  It  wil 
also  withstand  95  percent  humidit 
at  75  deg.  C  on  48-hour  tests,  wi’ 
immediate  operation  thereafter, 
balanced-armature  construction  a 
sures  that  when  the  relay  is  in  eitht 
the  energized  or  de-energized  stat^ 
the  contacts  will  remain  in  their  opt^ 
or  closed  position  even  when  su! 
jected  to  mechanical  frequencies 
5  to  55  cps  at  A-inch  maximum  an: 
plitude  (A-inch  total  travel)  a; 
plied  in  any  direction,  or  when  si. 
jected  to  a  linear  acceleration  of  1 
times  gravity  in  any  direction. 

General  Electric  Co.,  Scheneria  i 
N.  Y. 

I  Fibre  Conduit  as 
I  Substitute  for  Metal 

i  “Bermico”  is  the  name  of  a  fib 
conduit  of  wood  cellulose  fibi' 
built  up  and  heat-treated  to  f 
rugged  tubes  with  a  solid  horn  p*  : 
ous  wall  structure.  These  tubes 
then  impregnated  to  produce  a  ch'  r 
ically  inert,  light-weight  pipe  wi 
:  high  mechanical  strength  and  wa’ 
resistance.  Non-critical  materii 


are  used  through  its  manufact  a>: 
Bermico  has  been  used  mainly  in  tn- 
installation  of  electrical  cables  bul 
is  now  being  used  as  casing  in  ■'hal 
low  oil  wells. 

Samples  of  this  fibre  conduit  an 
available  from  the  manufacturer 
Brown  Co.,  500  Fifth  Ave.,  Nev 
York,  N.  Y. 
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what  Makes  A 
Mailing  Click? 


#  Adverfising  men  agree 
— the  list  Is  more  than  half 
the  story. 

McGraw-Hill  Mailing 
Lists,  used  by  leading  manu¬ 
facturers  and  Industrial  ser¬ 
vice  organizations,  direct 
your  advertising  and  sales 
promotional  efforts  to  key 
purchasing  power.  They 
offer  thorough  horizontal 
and  vertical  coverage  of 
major  markets.  Including 
new  personnel  and  plants. 
Selections  may  be  made  to 
fit  your  own  special  re¬ 
quirements. 

New  names  are  added 
to  every  McGraw-Hill  list 
dally.  List  revisions  are 
made  on  a  twenty-four 
hour  basis.  And  all  names 
are  guaranteed  accurate 
within  two  per  cent. 

In  view  of  present  day 
difficulties  In  maintaining 
your  own  mailing  lists,  this 
efficient  personalized  service 
is  particularly  Important  In 
securing  the  comprehensive 
market  coverage  you  need 
and  want.  Ask  for  more 
detailed  Information  today. 
You'll  probably  be  surprised 
at  the  low  over-all  cost  and 
the  tested  effectiveness  of 
these  hand-picked  selec¬ 
tions. 


- - Mi.  ^ - 

He6RAW>HILL 

DINtCT  MAILLIST  SCRVICE 


McGraw-Hill  PublishingCo.Jnc. 

DIRECT  MAIL  DIVISION 
330  WEST  42nd  ST. 

NEW  YORK,  N  Y 


Testing  Transformer 

Type  T-4173  isolating  transformer  is 
designed  to  eliminate  all  interference 
that  would  affect  the  testing  of 
equipment  for  Signal  Corps  or  other 
service  branch  use.  Secondary  ter¬ 
minal  connections  are  provided  by 
means  of  a  lead  shielded  cable,  the 
sheath  of  which  is  integrally  joined 
to  the  copper  enclosing  shield  of  the 
secondary  winding. 


The  manufacturer  claims  that  the 
isolating  transformer,  normally 
rated  at  2  kva  is  capable  of  handling 
an  over-load  of  50  percent.  The  reg¬ 
ulation  of  the  transformer  is  1  per¬ 
cent  at  1  kva.  Instruments  or  equip¬ 
ment  may  be  used  as  the  need 
requires,  the  load  being  switched  on 
and  off  without  affecting  the  rela¬ 
tively  constant  voltage  necessary  for 
accurate  testing. 

The  Acme  Electric  &  Mfg.  Co., 
Cuba,  N.  Y. 

1  Aircraft  Relay 

I  The  manufacturers  of  “Diamond- 
H”  switches  announce  a  new  sole-  j 
I  noid  type  (25  amp)  aircraft  relay 
j  which  is  built  to  conform  to  U.  S. 
Army  Air  Corps  specification  for 
Type  B-2A  relays.  The  new  relay 
features  a  rigid  cap  which  is  de- 
'  signed  to  protect  the  relay  from  dust 
and  to  reduce  the  danger  of  mechan- 
i  ical  damage.  The  unit  which  supple- 
I  ments  the  manufacturers  aircraft 
I  relay  line  is  for  use  in  the  remote 
I  control  of  aircraft  sub-assemblies 
such  as  fuel  pumps,  landing  lights 
and  various  controls. 

Hart  Mfg.  Co.,  Hartford,  Conn. 

Pencil  Tracing  Cloth 

A  TRACING  CLOTH  called  “Penciltex” 
is  available  in  roll  sizes  of  20  yard 
lengths  and  width  sizes  of  30,  36  or 
42  inches.  Cut  sheets  are  also  avail¬ 
able.  The  cloth  is  very  transparent 
and  takes  a  jet-black  line  from  the 
hardest  pencil. 

The  Frederick  Post  Co.,  Box  803, 
Hamlin  &  Avondale  Avenues,  Chi¬ 
cago,  Ill. 


They  meet  the  rigid  tempera¬ 
ture  and  vibration  specifica¬ 
tions  and  are  economical  in 
space  requirements. 


Type  TD1 

flush  mounting 
back  connected 


Bulletin  No.  700 


Type  TD  2 

surface 
mounting 
back  or  front 
connection 


Bulletin  No.  700-1 


Type  TD4 

Moisture  Proof 
Front  connected 


Type  CC 
105-1 

Panel  Mounting 
front  connected 


Bulletin  No.  700-2 


Elapsed  Time  Meters 


These  meters  are  for  panel 
mounting.  They  are  essential 
to  cheek  tube  life. 

Bulletin  No.  3S00 
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Treated  Fiberglas  Literature 

Insulating  Sleeving 

Fiberglas  sleeving  which  is  used  Resistors  and 
for  electrical  insulation  in  aircraft  23  contains  g< 
instruments,  motors  and  other  items  ^jounting  c 

of  aircraft  and  naval  equipment  may 
be  subjected  to  a  varnish  treatment  vitrohm  strips 
at  slight  extra  cost.  The  treatment  genen 

provides  a  rounded  sleeve  which  has  .  rnnfjipf  c 
relatively  little  tendency  to  ravel  ^Td^t  “  bi 
when  the  sleeving  is  cut.  23  and  104  av 

Another  type  of  coating  which  is  Leonard  Electric 
available  for  Fiberglas  is  Koroseal  y 
coating  which  gives  the  sleeving 

abrasion  resistance  and  flexibility.  »  4.  u  x. 

„  ,.  T  1  4-  Interchangeal 

Varflex  Corporation,  Insulation  ,,  ,  ,  , 

o  •  1-  4.  n  XT  that  are  complei 

Specialists,  Rome,  N.  Y.  j  4.  k  v,*  v. 


SPECIALISTS 


Electronic  Control 


TO  SENSITIVE  RELAYS 


their  design,  manufacture  and 
application  engineering,  our 
organization  is  exclusively  de¬ 
voted. 

We  are  pledged  for  the  dura¬ 
tion  to  the  prevention  of  lost 
time,  materials  and  effort  by: 

1.  Matching  your  require¬ 
ments  with  nothing  less  than 
the  right  relay. 

2.  W  here  this  is  not  pos¬ 
sible,  rendering  effective  assist¬ 
ance  in  modifying  circuit 
requirements  to  meet  capabili¬ 
ties  of  relays  which  are  or  can 
he  made  available. 

2.  Recommending,  where- 
ever  possible,  relays  of  others’ 
manufacture,  rather  than  un¬ 
dertaking  to  produce  a  new' 
design. 


Engineering  Experiment  Sts 
Cornell  University,  Ithaca,  N.  Y 


Pivot  Manual.  Bulletin  No.  40  is 
a  complete  pivot  manual  covering 
specific  and  technical  data  on  the  ap¬ 
plication  of  long  life  Premium  al¬ 
loy  pivots  as  used  in  all  types  of  in¬ 
struments.  The  alloy  properties  and 
physical  properties  are  also  given. 
Request  should  be  addressed  to  The 
Paraloy  Co.,  600  S.  Michigan  Ave., 
Chicago,  Ill. 


frequency  bands  and  provisions  for 
direction  finding,  nine  cell  units 
might  be  used. 

One  outstanding  military  feature 
of  Harvey  Unitized  Construction  is 
the  fact  that  a  damaged  cell  can  be  Automatic  Control  Equipment, 
completely  replaced  by  an  unskilled  Bulletin  No.  720  describes  and  illus- 
operator  without  a  soldering  iron  or  trates  magnetic  contactors,  remote 
a  circuit  diagram.  Only  one  type  of  control  switches  and  automatic 
spare  tube  need  be  carried  in  stock,  transfer  switches.  Price  lists  are  in- 
as  it  will  fit  in  any  cell  unit.  The  eluded  for  each.  Available  from 
cells  are  built  to  meet  military  re-  Zenith  Electric  Co.,  152  W.  Walton 
quirements  in  all  respects.  St.,  Chicago,  Ill. 


LVe  solicit  your  inquiry  and  op¬ 
portunity  for  consultation  on 
any  electronic  control  problem. 


Sigma  Instruments,  Inc. 

76-78  Freeport  Street 
BOSTON  MASSACHUSETTS 
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ALLIED'S  RADIO  FORMULA 
AND  DATA  BOOK 


’recision  Instruments.  This  book- 
describes  the  available  types  of 
cision  instruments  for  the  exact- 
inspection  of  internal  surfaces. 

are  the  various 


Briefly  described 
types  of  industrial  telescope,  pocket 
battery  box,  safety  battery  box,  di¬ 
agnostic  light  controller  and  en- 
Copies  available 


doscopic  camera, 
from  American  Cystoscope  Makers, 
Inc.,  1241  Lafayette  Ave.,  New  York, 
N.  Y. 


Engineered  Right  — Built  Right 
for  Wartime  Needs 

^  The  engineering  ability  and  careful  construc¬ 
tion  that  advanced  G.  I.  motors  to  foremost 
place  in  domestic  and  commercial  fields  are  now  available  to 
manufacturers  producing  for  Victory.  General  Industries’  facili¬ 
ties  are  devoted  not  only  to  building  motors  but  also  to  a  wide 
range  of  electronic  devices  that  find  application  in  the  war  effort. 
Do  not  hesitate  to  ask  for  the  cooperation  of  G.  I.  engineers. 


Electrical  Resistance.  Typical 
characteristics  of  negative  i*esist- 
ance  materials  are  given  in  a  folder 
of  general  information  and  sug¬ 
gested  applications.  The  various 
tjTTes  of  coefficient  resistors  are  il¬ 
lustrated  by  blue  prints.  The  book¬ 
let  is  made  up  in  loose-leaf  form 
so  that  supplemental  information 
may  be  added.  Keystone  Carbon 
Co.,  Inc.,  Saint  Mary’s  Pa. 


THE  GENERAL  INDUSTRIES  CO. 

IllUf — »  ,  -  ELYRIA,  OHIO 


Radio  Formula  and  Data  Book.  A 
handy  pocket-sized  handbook  of  the 
most  frequently  used  mathematical 
formulas,  tables,  data  and  standards 
in  the  field  of  radio  and  electronics, 
has  been  edited  by  Nelson  M.  Cooke, 
chief  radio  electrician,  U.  S.  Navy. 
For  reference  are  formulas,  tables 
and  data  covering  Ohms’  law ;  indue- 


reactance;  impedance;  reson¬ 
ance;  use  of  exponents,  trigonomet- 
r;  relationships,  logarithms,  radio 
lor  codes,  abbreviations,  mathe¬ 
matical  symbols,  wire  tables,  etc. 
Formulas  pertaining  to  meters  and 
vacuum  tubes  are  also  included.  The 
niice  is  ten  cents  per  copy  available 
r  m  Allied  Radio  Corp.,  833  W. 
•  ackson  Blvd.,  Chicago,  Ill. 


BRACK  Antennas  and  other  radio 
and  electrical  products  ore  now 
enlisted  for  the  duration— serving,  as 
in  the  First  World  War,  to  hasten  the 
day  of  Victory.  Their  high  peacetime 
standards,  today  applied  to  the  needs 
of  war,  reflect  our  36  years'  experience 
in  "QUANTITY-plus-QUALITY"  manufacture. 


Lathe  Operation.  Circular  No. 
ll-C  describes  briefly  motion  picture 
lm>,  instruction  books,  bulletins, 
vail  charts  and  blue  prints  on  lathe 
P'  l  tion.  Several  other  booklets 
rc  offered  as  an  aid  in  the  training 
f  lathe  operators.  South  Bend 
athe  Works,  South  Bend,  Inc. 


I  '  CTRONICS 


February  1943 


300  SERIES 


Best  Selling  Radio  and 

INTER-COMMUNICATION 
PILOT  LIGHT  ASSEMBLIES 


rothard  No.  300  lino  are  standard  models  (require  a  7/16  inch 
iameter  hole  for  mounting).  You  can  have  IMMEDIATE  DELIVER- 
:S  FROM  GOTHARD  ...  if  you  want  special  models  send  us 
9ur  specifications — you  will  receive  a  prompt  reply. 

There  Is  a  New  Gothard  Catalog  available — write  for  your  copy  today. 


Spriiigfiald,  llliiioif 


1310  North  Ninth  Street 


Platinum  attd Platinum  Alloys  in  Sljeet^ 
Wire^  Tubing  and  Special  Shapes 

Every  step  in  the  production  of  Platinum  and  alloys — from  ingot  to  finished 
product — under  one  roof  and  specialized  supervision.  .  .  .  Your  inquiry  is 
invited.  We  shall  be  glad  to  advise  regarding  the  adaptability  of  Platinum 
or  an  alloy  for  any  specific  purpose.  .  .  . 


•  FUSE  WIRE— I  n  Iridium  Platinum  and  other  alloys;  drawn  to 
exact  resistance  specifications 

•  FINE  WIRE,  RIBBON,  FOIL— drawn  to  close  tolerances  .  .  . 
Wire  as  fine  as  .0005"  diameter;  Ribbon  to  .0001"  thickness 

•  RHODIUM  PLATING  SOLUTION— for  reflecting  surfaces 

•  SPECIAL  FORMS  — to  meet  individual  requirements  .  .  . 


A-C  Welding.  A  12-page  booklet, 
B-3136,  compares  advantages  of  a-c 
and  d-c  welding.  A  complete  line  of 
Flexarc  a-c  welders,  with  current 
ratings  from  100  to  500  amp,  is  de¬ 
scribed  and  illustrated.  The  500 
amp.  industrial  welder  for  high 
speed,  continuous  welding  on 
types  of  heavy  construction  and  the 
300-amp  portable  welder  for  heavy 
duty  work  are  also  described  in  •  li 
booklet.  Dept.  7-N-20,  Westingho  ise 
Electric  and  Mfg.  Co.,  E.  Pittsburgh, 
Pa. 


Technical  Standards.  The  tech¬ 
nical  standards  and  good  engineer¬ 
ing  practices  for  electrical  transcrip¬ 
tions  and  recordings  for  radio  broad¬ 
casting  are  contained  in  a  4-page 
folder.  The  folder  lists  the  fourteen 
pertinent  facts  as  established  by  the 
National  Association  of  Broadcasters 
and  gives  prices  of  recording  discs 
Obtainable  from  Gould-Moody  Co 
395  Broadway,  New  York,  N.  Y. 


Powder  Metallurgy.  “A  Cours 
in  Powder  Metallurgy”  written  by 
Dr.  Walter  J.  Baeza  will  be  pu 
lished  in  February.  The  first  sec 
tion  of  this  book  outlines  the  hi 
tory  of  powder  metallurgy  and  lal 
oratory  and  plant  processes.  Th 
second  section  gives  suggestions  foi 
assigning  experiments  to  students 
necessary  equipment  and  material 
(with  their  cost)  are  listed.  Thii 
section  will  serve  as  a  guide  to  in 
dustrial  organizations  planning 
research  or  development  laboratory, 
The  third  section  outlines  fifteen  ex 
periments,  each  of  which  can  b 
performed  by  students  in  one  or  tw 
four-hour  laboratory  periods.  Thi 
book  will  be  published  by  Reinhol 
Pub.  Corp.,  330  W.  42nd  St.,  Nv'.\1 
York,  N.  Y. 
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Electrical  Testing.  Pamphlet  T 
tells  of  the  various  technical  serviv- 
offered  by  the  Electrical  Testii 
Laboratories.  E.T.L.  is  engaged  ' 
research,  testing,  analysis,  inspe 
tion,  surveys  and  statistics  for 
dustry,  business,  consumers  and 
Government.  Copies  of  this  pampi 
let  are  available  from  Electrical  T*  < 
ing  Laboratories,  Inc.,  2  East  En 
Ave.  at  79th  St.,  New  York,  N.  Y. 
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Technical  Manual.  A  revised 
technical  manual  which  includes  up- 
to-date  data  on  all  Sylvania  tube 
types  has  been  announced  the  con¬ 
tents  of  the  manual  are  divided  into 
different  subjects :  fundamental 
properties  of  vacuum  tubes,  includ¬ 
ing  amplifier  classification  and  defi¬ 
nitions;  general  tube  and  circuit  in¬ 
formation;  characteristics  of  Syl¬ 
vania  receiving  tubes  by  types  with 
listing  of  approximately  400  types; 
and  typical  radio  receiver  and  ampli¬ 
fier  circuits.  Copies  may  be  pur¬ 
chased  from  Sylvania  dealers  or  di¬ 
rectly  from  advertising  department, 
Sylvania  Electric  Products,  Inc., 
Emporium,  Pa.,  for  thirty-five  cents 
each. 
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SECONDARY  £  % 

FREQUENCY  •  JT 

STANDARD  «  - 

ted  by  U.S.  Army  Signal  Corps 

Exact  Froqucncy  Maaiurcmant  100  to 
60,000  K.C. 

.  Tb*  Ideal  Crystal  Contrellad  Si9iial 
(renerater  for  I.  F.  or  R.  F.  Aliqmnairt 
Per poses. 

.  Checks  Factory  Test  Oscillator  Accu¬ 
racy. 

Checks  Receiver  and  Transmitter  Cali¬ 
bration.  Unexcelled  for  setting  Elec¬ 
tron-coupled  Oscillator  Transmitter  Fre- 
ouency  to  Close  Tolerance,  substituting 
for  Spot  Frequency  Crystals. 

.  Siqnal  at  Every  1000  K.C.  provides 
Rapid  Location  of  100  and  10  K.C. 
Eeofs. 

.  Ideal  for  Portable  Use.  Weiqht  12  lbs. 
Site  5"  X  •"  X  8Vj". 
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Transformers.  Time  tested  trans¬ 
formers  for  geophysical  applications 
are  covered  in  bulletin  TT-1-42.  The 
frequency  response,  magnetic  shield¬ 
ing,  balance,  tolerances,  static  shield¬ 
ing,  mounting,  finish,  treatment  and 
testing  of  transformers  are  outlined. 
Available  from  Thermador  Electri¬ 
cal  Mfg.  Co.,  5119  S.  Riverside  Dr., 
Los  Angeles,  Calif. 


The  AG  A  ST  AT,  an  Electro- 
Pnenmatic  Relay  Making  or 
Breaking  Electrical  Circuits 
at  Predetermined  Intervals. 

By  a  thumbscrew  adjustment,  the 
AGASTAT  permits  a  delay  rang¬ 
ing  from  a  fraction  of  a  second  to 
several  minutes.  The  time  delay 
period  is  essentially  unaffected  by 
usual  variations  in  operating  volt¬ 
age,  temperature  and  humidity. 

Constructed  with  a  minimum  of 
moving  parts,  this  instantaneous  re¬ 
cycling  unit  is  small,  compact,  and 
easily  mounted.  Contacts  are  made 
of  silver,  and  all  working  switch 
parts  are  of  beryllium  copper.  Mag¬ 
netic  circuit  is  designed  to  reduce 
hum  and  residual  magnetism.  Write 
for  Bulletin  EC-2  today.  Electrical 
Division,  American  Gas  Accumulator 
Company,  Elizabeth,  New  Jersey. 


OparotM  ob  115,  1 30,  1 50,  220,  and  250  voH 
2S  to  60  cyd*  A.C.  Supplied  complete  wHh  Bliley 
100  ond  1000  K.C.  duo-frequency  crystal  and 
one  6V6  oscillator,  one  6N7  harmonic  generator, 
one  617  harmonic  amplifier  and  one  6X5  rectifier, 
(Prfea  Cooiplata  $39.SO) 

WHfm  for  doHmIt 

FRED  Ee  GARNER  COe 

ffodSo  and  Marino  Equipmonf 

41  Ee  Ohio  St.  Chicago,  III. 
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Insulators.  In  a  twelve  page  book¬ 
let,  the  composition,  processing  and 
development  of  Mycalex  is  described. 
Data  on  the  mechanical  and  electrical 
properties  are  given.  The  booklet 
tells  in  what  forms  it  can  be  ob¬ 
tained,  how  it  can  be  machined,  its 
uses  and  advantages.  Available  from 
Mycalex  Corporation  of  America,  7 
E.  42nd  St.,  New  York,  N.  Y. 


House  Organ.  The  December 
issue  of  The  General  Radio  Experi¬ 
menter  contains  an  article  “Voltage 
Regulation  of  Variacs.”  The  ar¬ 
ticle,  accompanied  by  several  curves, 
gives  a  complete  picture  of  the  reg¬ 
ulation  of  all  the  current  models. 
This  issue  also  lists  parts  and  ac¬ 
cessories  which  have  been  discon¬ 
tinued  due  to  the  war.  An  induc¬ 
tance  chart,  17x22  inches,  for  single¬ 
layer  solenoids  is  now  available  for 
framing.  This  chart  shows  the  num¬ 
ber  of  turns  required  for  a  given 
inductance  in  terms  of  the  length 
and  diameter  of  the  winding  form. 
Both  available  from  General  Radio 
Co.,  30  State  St.,  Cambridge  A, 
Mass. 


e’ve  found  treasure  for  others 
.  .  we’ve  managed  to  locate 
losL  hard-to-get  radio  parts, 
mil  l  unications  equipment  and 
arious  types  of  electronic  appa- 
iuis.  Perhaps  w  e  can  do  the  same 
k  you. 
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HODGMAN  RUBBER  CO 

FRAMINGHAM,  MASS. 


NEW  YORK  .  . 

CHICAGO  .  .  . 
SAN  FRANCISCO 


2*1  Fifth  Avenue 
412  South  Wells  St. 
.  .  .  121  Second  St. 


Production  of  Zinc.  The  story  of  the  their  uses.  A  special  section  “Pia., 
men  and  equipment  behind  the  war-  tics  in  War”  gives  detail  application 
time  production  of  zinc  is  given  in  a  of  plastics  in  every  arm,  branch  in 
four  page  folder.  The  manufactur-  bureau  of  the  Government  havin 


zinc  pigment  from  the  time  it  leaves  try.  This  section  includes  a  listiiij 
the  mine  until  it  reaches  the  battle-  of  Government  offices  maintainin 
front  is  described.  New  Jersey  Zinc  procurement  contacts  with  plastic 
Co.,  160  Front  St.,  New  York,  N.  Y.  manufacturers.  Other  sections  dit 

with:  (1)  Materials  including  dat 
Thermometers.  Five  new  bulletins  „„  typ^  pj 

containing  data  on  industrial  indi-  commercially,  a  plastl 

eating,  recording  and  control  ther-  yties  chart,  plasticizers  pr,, 

mometers  are  available.  Complete  de-  p^„j  Pp,PP„t3 

tails  on  characteristics,  performance  p^^^j  (2)  Plastics  Materials  Man 
and  limitation  of  each  class  of  vapor-  ,ppjppp  p^ppjp  :,.p. 

pressure  and  gas-filled  instrument  is  ^ptppjpi  manufacturing  proo, 
given  in  table  form.  Available  scales  i„  diagrammatical  form.  (3)  Mo!, 
for  indicating  instruments  and  Fabricating.  (4)  Finish,, n 

charts  for  recording  instruments  Decorating  and  Assembly.  (5)  M, 
are  illustrated.  Bulletin  G50S-2  p^j^p^y  equipment.  (6)  l  .im!, 
covers  the  rwording  controi  ther-  ^^p^  p,  pp^  ppj  Vulcanized  Fibr 
mometer,  Bui  etm  G603-2  the  indi-  Coatings.  (8)  Synthetic  Fiber 

"  ?'  (9)  Synthetic  Rubber  and  Rubbr 

tin  G303-2  describes  and  gives  ap-  ,.^p  p,pp„pp  jp^p^  Pjp, 

plications  for  the  indicating  ther-  ^p^y  AvailablefromDepartment- 
mometer  and  Bulletin  G403-2  the  re-  pp^ip  Relations,  Modem  Plasti 
cording  thermometer.  Wheelco  In-  Magazine,  122  E.  42nd  St.,  X, 
struments  Co.,  Harrison  and  Peoria  v-  -i,  xt  v 
St.,  Chicago,  111. 

In  the  November-December  issue  Cellulose  Plastics  in  War  and  1 
of  Wheelco  Comments  thermocouple  dustry  is  the  title  of  a  manual 
construction  and  design  is  explained. 

Thermocouple  insulators,  connector 
blocks,  heads,  protecting  tubes,  bush¬ 
ings  and  flanges,  lead  wire  and  lead 
wire  connectors  are  described  and  il-  materials, 
lustrated.  See  the  above  address. 

Tubes.  New  and  revised  technical 
descriptive  bulletins  and  installation  included, 

and  operation  instructions  for  Gen¬ 
eral  Electric’s  radio  transmitting 
tubes  data  book  are  available.  The 
technical  descriptive  bulletins  avail¬ 
able  are:  GET-503C,  GET-762A, 

GET-991.  Instructions  available  are: 

Index  to  instructions  for  radio  trans¬ 
mitting  tubes  and  GEH-125B  and 
GEH-1066B.  Available  from  General 
j  Electric  Co.,  Schenectady,  N.  Y. 

Molybdenum  and  Tungsten  Prod¬ 
ucts.  Data  on  the  various  forms  in 
which  molybdenum  and  tungsten  is 
available  is  given  in  this  book.  The 
characteristics,  chemical  behavior, 
and  standard  dimensions  sheets  are 
included  for  each.  Other  products 
made  are  described  and  illustrated. 

Included  also  are  various  conversion 
tables.  Available  from  North  Ameri- 
j  can  Philips  Co.,  Inc.,  145  Palisade 
St.,  Dobbs  Ferry,  N.  Y. 


specifications,  properties  and  apil 
cations  of  sheets,  rods,  tubes,  tiln 
and  foils,  molding  materials,  phi 
ticizers,  cements,  dopes,  and  glazin 
The  manual  tells  of  t! 
various  functions  of  cellulose  pla 
tics  for  w’ar  use.  Charts  and  tal  ii 
Celanese  Cellul 
Corp.,  180  Madison  Ave.,  New  Yor 


CHEMICALLY  RESISTANT  PLASTIC 
TUBINGS  AND  FITTINGS  BY 


Bulletin  No.  10  covers  staniia 
apparatus  and  utensils  in  transi  .i 
ent  vitreosil.  Transparent  vitni 
plates,  flasks,  expansion  apparat 
crucibles  and  lids,  dishes,  arst 
tubes,  test  tubes,  tubing  and  r 
etc.  are  described  in  this  bulle  i 
Also  included  is  a  listing  of  vari 
other  bulletins  obtainable.  T 
Thermal  Syndicate,  Ltd.,  12  E.  4* 
St.,  New  York,  N.  Y. 


The  number  of  uses  to  which  Hodgman 
Saran  Tubing  can  be  put  are  limited 
only  by  your  own  requirements.  Its  elec¬ 
trical  properties  make  it  suitable  for  most 
insulation  work.  Its  physical  properties 
provide  an  ease  of  handling  hitherto  un¬ 
known.  Soran  is  non-corrosive  and,  being 
impermeable  to  water,  provides  absolute 
waterproof  protection.  Available  in  O.D. 
sizes  from  Vi”  %”  with  walls  of  vary¬ 
ing  thicknesses. 


A  lor  Technical 
f  Data  Sheet 

No.  P-4  lor  fur¬ 
ther  information  about  this 
remarkable  plastic  tubing 
.  .  .  Specify  O.D.  size  of 

free  sample  you  would 

like  us  to  send  you. 


Electronic  Products.  The  el 
trical  and  physical  data  on  u- 
tubes,  high  vacuum  rectifiers,  n 
cury  vapor  rectifiers,  general  i 
pose  triodes,  high  vacuum  half-^v; 
rectifiers,  and  beam  pentodes 
given  in  a  booklet  entitled  “G;. 
matrone  Electrode  Products.”  4 
maximum  ratings  and  typical  ope; 
ing  conditions  are  also  inclu' 
Plastics.  The  new  “Plastics  Cat-  Booklet  available  from  Heintz 
alog”  covers  all  phases  of  plastics  and  Kaufman,  S.  San  Francisco,  4  ' 
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Electron 

[microscope 

(Continued  from  page  81  j 

oil  current.  It  is  also  possible  to 
immerse”  the  sample  in  the  lens  in 
iider  to  use  the  short  focal  lengths 
lesiied  in  the  objective.  On  the  other 
land  we  find  that  it  is  exceedingly 
ifficult  to  permanently  align  any  sys- 
om  having  electromagnetic  lenses. 
Changes  in  electron  accelerating  po- 
eiitial,  slight  changes  in  beam  char- 
loteristics,  or  variations  in  lens  cur- 
ent  usually  call  for  alignment  ad- 
iistments. 


Model  illuntrated  in 
u»ed  Kith  \ eon 
T  m  I4  Watt 
hut  lit. 


Since  the  electrons  are 
iocelerated  by  potential,  while  the 
discs  are  actuated  by  current,  any 
:elative  changes  in  the  accelerating 
I  >ltage  and  the  lens  current  must  be 
piminated  to  a  high  degree  to  keep 
tr.e  image  from  blurring.  Voltage 
current  regulation  to  one  part 

11;  25  to  50,000  is  a  customary  re- 
jirement. 

The  type  of  electrostatic  lens  used 
electron  microscopy  to  date  is  of 
;e  unipotential  type,  the  so-called 
einzel-lense”.  It  consists  of  three 


YOU  CAN  DEPEND  ON  "DIALCO' 


That  is  a  fact  for  which  Government  Depts.  and  many  manu¬ 
facturers  have  expressed  praise  and  gratitude.  (The  letters 
are  in  our  hies.) 

Leaders  in  this  held,  our  line  of  WARNING 
and  SIGNAL  PILOT  LIGHT  ASSEMBLIES 
includes  26S  Assemblies  and  parts,  plus  hun- 
dreds  of  special  assemblies  to  order. 

Your  needs  may  be  met  by  our  stock  models.  HWpftM 
Or  if  yours  is  a  special  problem,  we  will  help 
vou  solve  it  quickly. 

_  Sam/tlfH  and  bluc/>rintu  trill  hr  »uh- 

Vv  mitled  promptly.  .  .  Addrtsn  Itrpt.  l)-5 


Integrating  Vt.  Voltmeters.  Vibration  Analysis 
Amplifiers.  Multi-stage  (bridge  stages)  D.C. 
Vt.  Voltmeters 
(.01  V.  full  scale; 

S, 000,000  ohms 
p.vj,  Groups  of 
small 


Maybe  We  Can  Make 

SOME  INSTRUMENT  FOR  YOU 


High-fidel¬ 
ity  Amplifiers. 


IVe  hare  knowledge,  ability  and  ingenuity, 

W  e  procure  or  _ 

trouble  •  shoot  I 
equipment.  Try  I 

I  TV  a  nr«  v  t 


203  Aivi  Street 


Hartford. 


Connecticut 


^  TAYLOR^ 

LAMINATED  PLASTICS 

Vulcanized  Fibre  •  Phenol  Fibre 


SHEETS,  RODS,  TUIES,  FARRICATED  PARTS 

TAYLOR  FIBRE  COMPANY 

NORRISTOWN,  PA. 

PKific  Ceast  Hud^iantrs:  544  S.  Sm  Pt*a  SL ,  Us  Anples,  CaL 


H  KCTROMCS 
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and  high  voltage  problem.  W  aen 
once  assembled,  the  lens  is  a  c.)m- 
plete  analogue  to  a  glass  lens  in  Miat 
its  focal  characteristics  are  fixed, j 
and  it  may  be  incorporated  into  elec¬ 
tron  optical  chains  on  the  same  b  .sis 
as  glass  lenses  in  visual  optics.  The 
fixed  magnification  can  be  an  advan¬ 
tage  in  that  when  properly  cali¬ 
brated  it  is  capable  of  yielding  ac¬ 
curate  measurements  regardles.*^  of 
voltage  adjustments.  These  an  the 
salient  points  in  the  comparison  of 
the  two  types  of  lenses  available. 


THE  KNURLED  HEADS 
Make  Seconds  Count 


Production  qo«<  fattor,  bacauM  ma- 
chanici'  fingari  gat  a  sura  non-illp 
grip  whan  thay  uta 


KNURLED  SOCKET  CAP 
SCREWS 

Tha  Knurlad  "Unbrako"  can  ba  turnad 
fattar  and  farthar  bafora  a  wranch  1$ 
naadad  .  .  .  saving  pracioui  tima. 
Sizas  from  #4  to  I'/j"  dianoator. 


General  Electric  Instrnment  Utes 
Electrostatic  Lenses 


Where  ordinary  set  screws 
fail  to  hold  .  .  .  use 


After  due  consideration  the  elec¬ 
trostatic  approach  was  chosen  for 
This  choice 


the  G.E.  microscope, 
made  possible  several  innovations  in 
the  overall  microscope.  First  of  all, 
the  power  supply  is  simplified.  An 
ordinary  half-wave  rectifier  circuit 
using  a  single  tube  is  very  satisfac¬ 
tory.  Filament  brightness  and  ac¬ 
celerating  potentials  are  controlled 
directly  by  auto  transformer  action 
in  the  respective  transformer  pri¬ 
maries.  Ordinary  line  voltage  fluc¬ 
tuations  and  considerable  ripple  can 
be  tolerated  as  discussed  previously. 
Next,  since  accurate  initial  lineup 
was  essential,  serious  consideration 


SELF  LOCKING  HOLLOW  SET  SCREWS 

Whan  tightanad  ai  usual  tha  knurlad 
points  dig  in  and  hold.  Easily  ra- 
movad.  Can  ba  ra-usad.  Has  many 
usas  on  Elactrical  appliancas  and  Elac- 
tronic  davicas. 

Sizas:  #4  to  V/2"  diamatar. 

toad  for  ffca  "UNBRAKO"  cofoleg 


Kourliog  of  Sockat 
Serowt  orlgioofod 
with  "Uobroko" 
yoart  ago. 


lenses.  The  manipulator  mechanism 
and  a  beam-limiting  aperture  are 
shown  detached  in  the  photograph. 
In  operation  this  mechanism  is 
mounted  rigidly  to  the  lens  package. 
The  gun  mount  and  insulator  assem¬ 
bly  is  showm  with  the  filament  cap 
removed  showing  the  hairpin  fila¬ 
ment  and  mount.  The  end  plate  with 
the  sylphon  bellows  also  contains 
the  fluorescent  screen. 

The  lens  cylinder  and  manipu¬ 
lator  unit  together  constitute  the 
parts  of  the  electron  optical  system 
requiring  accurate  alignment.  By 
removing  the  vacuum  chamber  end 
plate  which  carries  the  fluorescent 
screen,  this  unit  can  be  slipped  out 
of  the  vacuum  chamber  in  a  few 
seconds  for  checking  or  rearranging 
lens  positions  for  different  magnifi¬ 
cations. 

Early  tests  indicated  that  fluores¬ 
cent  screens  could  be  made  of  such 
quality  that  viewing  of  the  image 


ROGAN  Deep  Relief 
Branding  on  Plastics 
SAVES  TIME-COSTS  LESS 
than  Engraving 


-*  Th*  Rogazi  deep  relief  brazidmg  pzoceu  U  today  used 
extensiTely  for  marking  plastic  wot  ports.  But,  when  peace 
comes,  Rogan  will  again  serve  manuiacturers  oi  stoves, 
radios,  electric  iroiu,  toasters,  adding  machines  and  other 
civilicm  products  .  .  .  will  help  cut  their  costs  and  get  l■BBO 
them  on  the  morket  sooner. 

Rogan  branding,  used  instead  of  slower,  costly  en^aving, 
provides  lettering,  groduations  or  other  impressions  on 
plastic  parts  than  are  fused  into  the  moterial  for  per- 
manence  .  .  .  egual  to  molded  or  engraved  morkings. 

Because  Rogan  can  MOLD  ond  BRAND  your  plastics,  it  will  pay  you 
to  get  complete  information  on  this  COMBINATION  money-saving 
service. 

Write  now  about  your  present  War  plostics  and  future  Peace  products. 


ROGAN  BROTHERS 


2003  South  Michigan  Ave. 


Chicago.  III. 
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PRONICS 


ANY 


PHOTO  ELECTRIC  CEILS 

BRADLEY  LABORATORIES,  INC. 

82  M£ADOW  SI  •  Vfrt'  HAV8N,  CONN 


could  be  accomplished  by  transmis¬ 
sion,  and  that  considerable  optical 
magnification  was  feasible.  This  re¬ 
moved  the  necessity  of  side  viewing 
windows  and,  even  more  important, 
made  possible  external  photography 
of  the  image.  Thus  the  picture  is 
taken  of  the  fluorescent  screen  di¬ 
rectly,  using  a  conventional  camera. 
Heretofore,  internal  photography 
had  been  the  rule,  the  electrons  be¬ 
ing  directed  at  the  actual  photo¬ 
graphic  plate  for  exposures.  In  ad¬ 
dition  to  the  simplification  in  cam¬ 
era  design,  external  photography  re¬ 
moves  the  need  of  the  insertion 
chamber  for  the  photographic  plate. 


Are  You 
Making  Cood 
in  Your  Hew 
Radio  Job? 


PHOTO  EUQRIC  CB.LS 


EQUAL  TO 

REQUIREMENTS 


New  Jobs  Create  New  Opportunities 

There's  no  "ceiling"  to  the 
better  jobs  available  today. 
CREI  home  study  courses  can 
give  you  the  practical  tech¬ 
nical  training  you  need  to 
"make  good"  now  —  and  en¬ 
joy  security  in  years  to  come! 


The  widest  range  of  scientific 
and  industrial  requirements  con  be 
met  by  Luxtron  Cells  —  the  Cells 
that  meet  the  stringent  require¬ 
ments  of  the  Army  and  Navy.  For 
measurements,  analysis,  indication, 
metering,  control,  signal  inspection, 
soimd  reproduction,  etc.  Luxtron 
Units  con  also  be  produced  to  meet 
special  needs. 


•  If  yen  arm  a  practical  radioman  who 
rtoliies  that  fortunate  circumstances  hare 
pieced  you  in  a  job  requiring  technical  ability 
ei  high  calibre  .  .  . 


•  It  you  ara  smart  enough  to  know  that 
you  will  "get  by"  with  your  better  job  only 
10  long  as  a  fully  qualified  man  is  unauail- 
oble  .  .  . 


Luxtron  Photo-Doc- 
trie  Colla  in  Strato- 
a  p  h  o  r  o  Chombors, 
whoro  pilots  are  pro¬ 
tested,  hare  to  meet 
the  most  soTere  con¬ 
ditions  of  cold,  hu¬ 
midity,  Tibration.  The 
fact  that  they  satisfy 
the  Army  and  Nary 
requirements  is  proof 
that  they  can  meet 
the  most  particular 
specifications  of  all 
commercial  and  in¬ 
dustrial  applications. 


•  If  you  hove  tha  ambition  to  make  good 

In  your  new,  better  job  and  to  rise  to  even 
0  still  better  job  .  .  . 


Early  model  electrostatic  model 
microscope  made  by  A.  E.  G. 


—then  a  CREI  home  study  course  in  Practical 
Radio  Engineering  will  help  you  to  acquire 
the  necessary  technical  knowledge  and  ability 
which  is  demanded  by  the  better,  higher 
paying  positions  in  technical  radio. 


It  w'as  found  that  the  elimination 
of  this  insertion  chamber,  and  the 
reduction  in  volume  of  the  main 
vacuum  cylinder,  reduced  the  vacuum 
pumping  requirements  to  the  point 
where,  using  the  smallest  available 
commercial  pump,  the  necessary 
vacuum  could  be  reached  in  one  or 
two  minutes  after  changing  samples. 
This  made  possible  the  elimination 
of  the  preliminary  insertion  cham¬ 
ber  for  the  sample  holder.  When  a 
specimen  is  changed,  a  vacuum  valve 
between  pumps  and  microscope  is 
closed  and  the  pumps  are  allowed  to 
operate  w’hile  the  microscope  cham¬ 
ber  is  opened  to  air  for  specimen  in¬ 
sertion.  The  single  small  rotary 
pump  on  vibration  proof  supports, 


WRITE  FOR  FACTS  TODAY 
about  CREI  Hem*  Study  Coursas 

If  r<m  are  a  profeeeional  radioman 
end  want  to  make  more  monet,  let 
ut  frote  to  yon  that  we  have  $ome- 
UiUK  you  need  to  Qualify  for  a 
bftitr  engineering  fob.  To  help  «* 
intettiurntly  atuwtr  your  inguiry, 
please  state  briefly  your  background 
01  etptrienee,  education  and  present 
posituin. 


U/s/fd  •®''  *•- 

erature  with  complete 
technical  data.  We  are  at 
your  service  for  consulta¬ 
tion  on  special  problems. 


Capitol  Radio 

K\<ulXEERi:\Cu  i:\STITlTE 

Home  Study  Courses  in  Practical  Radio 
Er^r.neering  for  Professional  Self-Improtement 

Dept.  E-2,  3224  — 16th  Street,  N.W. 
WASHINGTON,  D.  C. 

Cont'jrtors  to  the  U.S.  Signal  Corps— U.  8.  Coast  Guard 
Prt>ii;iceri  of  Well-trained  Technical  Radiomen  for  Industry 
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GET  THE  COMPLETE  TECHNICAL 
RADIO  BACKGROUND 

most  in  demand 
today  under  this 
attractive  offer 


Here  is  a  library  of  books  that 
brings  you  advanced  radio  en¬ 
gineering  knowledge  in  the 
fotm  in  which  you  can  most 
readily  assimilate  it  and  put  it 
to  use.  The  books  were  care¬ 
fully  selected  from  among  stan¬ 
dard  McGraw-Hill  works  to 
give  the  most  complete,  funda¬ 
mental  coverage  possible,  in  a 
small  number  of  concise,  compact,  reasonably  priced  volumes.  Use  ; 
these  books  to  bridge  the  gap  between  yoxur  own  radio  training  or  expe-  j 
rience  and  more  advanced,  engineering  command  of  the  subject — the  j 
genuinely  technical  knowledge  that  best  meets  today's  practical  needs,  i 
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together  with  an  air-cooled  gl  iss 
oil-diffusion  pump,  are  mounted  in 
the  base  of  the  cabinet. 

It  has  been  customary  to  adjust 
the  guns  of  previous  electron  micro¬ 
scopes  so  that  a  high  emission  .^liot 
furnishes  the  beam  for  the  conden-er 
lens.  This  lens  can  then  be  adjusted 
to  concentrate  the  beam  on  the  spt  ci- 
men  as  desired.  The  electron  illum¬ 
inator  of  the  G.E.  microscope  elim¬ 
inates  the  condenser  lens  and  no  ad¬ 
justments  of  the  filament  or  gun 
are  necessary  in  operation  of  the  in¬ 
strument.  When  a  filament  mount 
is  replaced,  the  gun  mount  having 
been  removed  from  the  vacuum 
chamber,  the  filament  point  is  cen¬ 
tered  by  eye  using  lateral  adjusting 
screws.  The  mount  is  then  replaced 
in  its  seat  in  the  end  of  the  vacuum 
chamber  and  proper  alignment  is  as¬ 
sured. 

High  potential  for  the  microscope 
is  applied  at  the  cable  which  al.so 
supplies  the  filament  current.  This 
cable  contacts  the  microscope 
through  the  gun  mount  insulator. 
The  gun  and  filament  operate  at  high 
negative  potential,  and  this  same  po¬ 
tential  is  carried  from  the  gun  to 
the  center  electrodes  of  the  lenses  by 
means  of  a  rod  running  along  just 
inside  the  wall  of  the  vacuum  cham¬ 
ber.  Electrostatic  shielding  is  neces¬ 
sary  to  prevent  this  rod  from  deflec¬ 
ting  the  electron  beam  off  a.xis. 
Magnetic  shielding  is  provided  by 
a  laminated  cylinder  of  mu  metal 
which  surrounds  the  entire  micro¬ 
scope  cylinder  and  extends  .somewhat 
over  the  ends. 

The  image  on  the  fluorescent 
screen  can  be  viewed  directly  or  it 
can  be  magnified  with  an  eyepiece. 
An  eight-power  eyepiece  having  an 
exceptionally  large  flat  field  has 
proven  especially  useful.  For  taking 
pictures  of  the  image,  an  ordinary 
bellows  camera  with  a  special 
Bausch  and  Lomb  lens,  giving  about 
8  diameters  magnification,  is  used. 
Exposure  times  run  from  20  seconds 
to  two  minutes.  The  most  practical 
electronic  magnification  seems  to  be 
about  500  diameters.  Coupled  with 
the  eight-power  glass  optic  this  gives 
a  total  magnification  of  about  4000 
for  ordinary  work.  Further  enlarge¬ 
ment  can,  of  course,  be  carried  out 
after  the  picture  is  taken. 

Near  the  eyepiece  are  provided  the 
three  controls  necessary  for  focus¬ 
ing  and  for  scanning  the  specimen. 
Focusing  is  accomplished  by  mechan- 
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ically  moving  the  specimen  holder 
along  the  optic  axis.  With  electro¬ 
magnetic  lenses,  focusing  is  usually 
controlled  by  varying  the  lens  cur¬ 
rent. 

It  can  be  seen  that  convenience  in 
operation  has  been  carefully  watched. 
The  overall  size  of  the  instrument  is 
about  two  by  three  feet  by  four  feet 
high.  It  is  easily  moved  around  on 
its  castors  and  its  only  service  re¬ 
quirement  is  about  five  amperes  a.c. 
at  110  volts,  which  is  easily  obtained 
from  any  ordinary  w’all  outlet.  The 
microscope  is  completely  self-con¬ 
tained  in  the  cabinet,  the  pumps  and 
power  supply  taking  most  of  the 
cabinet  space.  The  microscope 
proper  is  contained  in  the  horizontal 
cylinder,  the  vacuum  chamber  being 
about  fourteen  inches  long  and  two 
inches  in  diameter.  The  eyepiece  is 
arranged  horizontally  at  eye  level 
with  the  controls  close  by.  The  only 
controls  on  the  panel,  four  in  all,  are 
a  main  switch,  a  vacuum  valve,  a 
control  for  penetrating  voltage  and  a 
brightness  control.  The  vacuum 
system  and  power  supplies  have  been 
80  simplified  that  various  indicating 
devices,  pressure  gauges,  etc.  have 
been  eliminated.  Voltages  of  20  to  30 
kv  give  a  brightness  on  the  screen 
comparable  to  that  usually  obtained 
with  twice  the  voltage  on  other  in¬ 
struments.  A  working  table  space 
and  drawer  are  provided  and  from  a 
convenient  sitting  position  samples 
can  be  prepared,  inserted  through 
the  gate  in  the  top  of  the  mirco- 
scope  tube,  and  all  controls  manipu¬ 
lated  without  leaving  the  microscope.  | 
When  a  suitable  field  is  encountered  j 
the  viewing  eyepiece  is  removed,  a  ^ 
light  weight  camera  is  inserted  in  a  i 
special  out-of-sight  holder  and  a ! 
picture  is  taken  of  the  exact  image  i 
seen  visually  on  the  screen. 

Some  samples  may  be  used  by 
merely  arranging  to  suspend  the  ma¬ 
terial  in  the  path  of  the  electron 
beam,  the  electrons  thus  passing 
through  the  actual  .sample.  This 
technique  w'as  used  in  the  case  of  the 
“mosquito”  pictures  in  this  article. 
It  is  likewise  used  in  studying  such 
things  as  smokes,  dyes,  bacteria  and 
other  materials  sufficiently  small  or 
“electron-transparent”.  However,  in 
many  cases  studies  must  be  made  of 
surfaces  of  materials  impervious  to 
electrons.  One  such  field  is  that  of 
metallography.  The  metallurgist  has 
obtained  much  useful  information 
concerning  crystal  structure  by  pol- 
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ishing  and  etching  the  surface-  of 
test  samples  which  he  then  obsei  es 
with  an  optical  microscope.  Si  .ce 
electrons  will  not  pass  through  s  eh 
a  sample  we  go  to  the  expedient  of 
making  a  matt  impression,  or  re¬ 
plica,  of  this  etched  surface  usinn  a 
very  thin  layer  of  some  plastic  mate¬ 
rial  such  as  Formoar  or  collocion 
which  can  be  flowed  onto  the  surface 
and  subsequently  stripped  off.  High 
and  low  places  on  the  etched  surface 
then  become  thin  and  thick  places 
on  this  replica  which  is  mounted  in 
the  electron  beam.  These  regions  of 
variable  thickness  give  to  the  elec¬ 
tron  beam  the  information  they  ob¬ 
tained  from  the  sample  by  causing 
more  or  less  absorption  or  scattering 
of  the  transmitted  beam.  The  end 
result  is  an  electron  micrograph  dif¬ 
fering  little  from  ordinary  metallo- 
graphic  pictures  except  in  magnifi¬ 
cation.  The  replica  method  can  be 
used  for  many  other  samples  besides 
metallographic  specimens,  of  course. 
Replicas  may  be  obtained  from  al¬ 
most  any  surface. 


ain/ 


^  The  men  in  the  planes  can  tell  you 
\  takes  perfect  coordination  of 

every  factor— of  manpower,  plane  and 
'  instruments— to  come  out  on  top  in  a  dog> 

^  hght.  Dynamotors  don’t  do  the  shooting 
A  —but  they  furnish  the  necessary  power  for 
radio  communications,  direction-finding, 
radio  compass  and  other  instrument  controls 
■T  which  enable  our  men  to  find  the  enemy,  attack 
W  and  come  back  safely.  Eicor  Engineers  are  proud 
of  the  job  Eicor  Dynamotors  are  doing  today 
in  fighters,  bombers,  trainers  and  transports. 


Sensitive  Relays 

(Continued  from  page  73) 

coil,  causing  a  peak  of  flux  in  the 
small  magnetic  circuit  of  the  shaded 
pole.  This  peak  of  flux,  with  result¬ 
ant  force  on  the  armature,  is  out  of 
phase  with  the  main  flux  by  nearly 
90  deg.  Thus  the  condition  of  zero 
force  on  the  armature  is  avoided. 

However,  in  the  usual  relay  de¬ 
sign  the  shading  coil  does  not  pro¬ 
duce  very  much  magnetomotive 
force.  It  can  produce  an  effective 
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would  have  to 
the  same  armature  position  as  that 
in  which  the  armature  struck  the 
magnet.  The  solution  is  to  use  a 
“sprung”  armature  contact,  which 
closes  the  normally  open  circuit  and 
then  yields  as  the  armature  con- 
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Irinucs  toward  the  magnet  on  which 
lit  may  now  seal. 

I  The  difference  in  the  adjustment 
I  of  this  type  of  relay  and  of  those 
discussed  above  is  then,  that  with 
the  a-c  variety,  the  normally  open 
contact  is  advanced  as  far  as  possible 
without  causing  the  armature  to 
separate  from  the  pole  face  at  the 
minimum  required  input  current. 
Drop-out  value  is  then  set  with  the 
spring  as  before,  and  pull-in  by 
means  of  the  normally  closed  contact. 
It  is  likely  that  there  will  be  an  un¬ 
avoidable  condition  just  before 
pull-in  and  just  before  drop-out 
when  buzzing  will  occur. 

In  closing,  we  should  like  to  say  a 
word  in  behalf  of  all  manufacturers 
of  sensitive  relays  to  all  prospective 
users  thereof.  Swear  us  in,  if  neces¬ 
sary,  but  tell  us  all  about  what  it  is 
you  want  to  accomplish  with  the 
relay!  Our  records  show  many 
ludicrous  but  sad  situations  that 
have  developed  when  important  rela- 
vant  information  w’as  mistakenly 
withheld.  A  sensitive  relay  is  not 
ke  a  vacuum  tube,  put  up  in  a  box 
ith  its  characteristics  all  set  forth 
in  handbooks.  It  is  hard  enough  to 
>  lit  it  to  its  job  even  when  complete 
information  about  the  latter  is  avail¬ 
able.  The  information  that  is  lack¬ 
ing  is  always  that  which  one  thinks 
does  not  apply  to  the  situation  or 
which  one  fails  to  think  of  at  all. 

•  •  • 

Waveform  Unit 

{Continued  from  page  66) 

>tationary  segment.  Thus  the  phase 
ntrol  adjustments  control  the 
pint  in  the  voltage  cycle  at  which 
the  spark  passes  to  the  stationary 
'egment,  and  thus  activates  the 
mercury  pool  tube. 

A  relay  circuit  shown  at  the 
ieft  of  Fig.  5  is  activated  by  the 
velditig  machine  operator  and  con¬ 
tact'  on  the  continually  rotating 
tinim.  Its  function  is  to  ensure  se- 
i'l  tion  of  one  complete  program  as 
p  reset  on  the  drum  program  discs. 

!  Operation  of  a  foot  switch  applies 
'iressure  to  the  welding  electrodes. 
tA'  soon  as  the  required  pressure  has 
’  n  established  a  pressure  switch 
'loses  the  circuit  w’hich  initiates  se- 
-ection  of  a  welding  program  as  de- 
^  Tilted  above.  This  sequence  con- 
'I  1  arrangement  is  of  a  convcn- 
ional  type  and  does  not  incorporate 
'lectronic  circuits  of  any  particular 


interest  it  will  not  be  described  here.  | 

The  rotary  timer  described  above 
is  particularly  suited  to  the  control 
of  such  power  tubes  as  may  be  con¬ 
nected  directly  to  the  60-cycle  power 
source.  This  timer,  however,  may 
also  be  used  to  control  those  tubes 
which  discharge  the  capacitor  banks 
and  therefore  need  not  be  synchro¬ 
nized  with  the  power  line.  In  this  ; 
latter  case  it  is  often  difficult  to 
determine  the  point  in  time  at  which 
each  tube  should  be  activated.  It 
is  generally  found  preferable  to  j 
synchronize  ignition  with  the  nat¬ 
ural  time  constants  of  the  oscillatory 
circuits  themselves. 

Figure  6  illustrates  the  use  of  self¬ 
synchronizing  electronic  circuits 
which  in  some  modes  of  operation 
are  used  to  control  ignition  of  tubes 
4,  5,  and  6.  When  for  instance,  three  i 
condenser  banks  are  being  succes¬ 
sively  discharged,  tube  3  is  activated 
by  the  rotary  program  control  im¬ 
mediately  following  the  preheating 
period.  This  is  done  to  prevent  the 
overlap  of  a-c  current  with  the  con¬ 
denser  discharge  current. 

Grid  control  condenser  Ct  is  | 
charged  from  capacitor  bank  Ci  to  a  | 
voltage  limited  by  the  constant  volt¬ 
age  drop  of  glow'  lamp  GL.  This 
voltage  is  negative  with  respect  to 
the  cathode  of  thyratron  Th,  thus 
maintaining  the  ignition  circuit  of 
tube  4  blocked.  This  condition  tends 
to  hold  for  some  time  after  discharge 
of  Cl  because  of  the  relatively  large 
values  of  resistors  /?,  and  Rt.  Upon 
discharge  of  capacitor  bank  C,  the 
voltage  across  its  terminals  is  al¬ 
lowed  to  oscillate  to  a  reverse  po¬ 
tential  of  at  least  100  volts.  The 
exact  magnitude  of  this  reverse 
potential  is  controlled  by  the  posi¬ 
tion  of  the  slider  on  resistor  R,. 
Movement  of  this  slider  in  the  di¬ 
rection  of  Ct  causes  a  greater  reverse 
swing  of  voltage  across  C,  and  there¬ 
fore  a  greater  delay  in  ignition  of 
tube  4.  Ultimate  ignition  of  thyra¬ 
tron  Th  is  caused  by  the  gradually 
increasing  reverse  potential  of  Ct 
which  is  applied,  in  part,  to  the  grid 
of  Th  in  positive  sense. 

In  exactly  the  same  way  the  next 
following  discharge  increment  may 
be  delayed.  Similarly  the  shunting 
action  of  tube  6  may  be  delayed  as 
desired.  The  effects  of  such  delays 
of  ignition  are  illustrated  in  oscillo¬ 
grams  Fig.  7,  supplied  by  Dr.  W.  F. 
Hess  and  his  associates,  to  w'hom 
the  authors  are  indebted. 
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air  transport,  covers  the  performance,  in¬ 
stallation,  operation  and  servicing  factors 
influencing  design  of  each,  and  outlines 
fundamentals  and  methods  developed  for 
handling  them. 

Jusf  Published — Principles  of 


AERONAUTICAL 
RADIO  ENGINEERING 


By  P.  C.  Sandrctto,  formerly  Suporinton- 
doaf  of  tlio  Communications  Laboratory, 
United  Air  Lines  Transport  Corp.,  414 
pofes,  4x9,  22S  iilustrations,  $3. SO. 

This  book  covers  the  engineering  aspects 
of  the  equipment  which  constitutes  the 
neans  by  which  airplanes  are  able  to 
navigate  the  skyways.  It  supplies  the  man 
who  must  deal  with  aeronautical  systems 
and  apparatus  with  information  which 
serves  as  a  guide  for  the  design  of  equip¬ 
ment,  and  also  will  aid  the  communica¬ 
tions  engineer  in  the  solution  of  problems 
encountered  in  dealing  with  aeronautical 
radio. 
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TYPE  27  RELAY 
X  X  inches 
high  Weight.  5  oz. 
Also  available  in 
3  Pole  Construction 


{Continued  from  page  90) 


For  Today  Requirements 
and  Tomorrow's  Needs 

Maybe  you  don’t  need  relays  to¬ 
day  which  will  stand  15  g — and 
more— BUT  build  that  reserve 
Into  your  equipment  today  with 
the  G-M  Type  27  Relay.  It  is  dis¬ 
tinctly  a  quality  product  with  a 
super-efficient  magnetic  design. 

To  illustrate,  the  characteristics 
of  a  typical  relay,  G-M  specifica¬ 
tion  Number  12723,  are:  Accel¬ 
eration,  15  g — plus;  Nominal  coil 
voltage,  12  volts  d.c.;  pick-up, 
5  volts  (.36  watt)  at  20“  C;  Coil 
wattage  at  12  volts  d.c.;  2.8  watts; 
Contact  pressure,  60  grams 
(double  make  —  double  break 
contacts);  Contact  Capacity,  20 
amperes  at  30  volts  d.c.  (100 
ampere  inrush);  Temperature 
rise  21“  C.  at  12  volts  d.c.  Write 


If  the  impression  has  been  on- 
veyed  that  the  spot  acts  against  the 
graph  as  if  it  were  a  solid  object 
instead  of  a  line,  it  is  quite  inten¬ 
tional,  because  that  is  precise!  the 
manner  of  its  action.  The  spot  finds 
the  opacity  of  the  graph  an  impent^ 
trable  obstacle. 

Incidentally,  the  graph  can  be 
tracked  upon  either  of  its  edges, 
that  is,  the  edge  nearest  the  cir¬ 
cumference  of  the  chart,  or  the  edgt 
nearest  the  center  of  the  chart,  bv 
reversing  the  direction  of  the  mag¬ 
netic  field  in  which  coil  A  is  im 
mersed,  and  also  by  directing  th^ 
pull  of  the  spiral  tension  spring  in 
I  the  opposite  direction. 


Applications  of  the  Line  Trockcr 

An  integration  process,  which  wil 
!  revealed,  utilizes 


motio! 


HOW  TO  handle  every 
type  of  eledrical  job 

— accurately  s 


Fractional  H.  P. 

♦  T* 

Electrical  Motors 
in  War  Quantities 


Thousands  have  used  n 
this  famous  handbook  i 
as  a  working  guide  ' 
of  everyday  usefulness. 
NOW  it  is  ready  to  help 
you  too,  in  a  big  5th  edi¬ 
tion — 600  pages  iarger^ 
up-to-date  —  more  than 
ever  the  one  great  pocket- 
book  of  practical  electric¬ 
ity  for  you. 


f  9  JH  Dependable  motors  for  A.C., 

y  D.C.,  or  Universal  opera- 

tion,  from  1 /}000  to  Vi  horse- 
power,  with  speeds  of  from 
25,000  RPM, 

^^Kff  CaT  and  with  almost  any  geared 

y  speed  desired  with  worm_  or 

_ spur  gearing.  Light  in  weight 

mipn||Wl^npB  and  compaa.  More  than  26 

d  standard  and  innumerable 

SpeedWay  has  capacity  for 
any  quantity,  large  or  small, 
and  can  meet  quick  delivery 

SpeedWay  will  make  motors 
and  units  incorporating  mo¬ 
tors  to  YOUR  specifications  and/or  Army,  Navy 
or  Air  Corps  specifications. 

Whether  or  not  they  can  supply  your  needs, 
SpeedWay  will  give  you  prompt,  courteous  serv¬ 
ice.  Send  details  and 
specifications  for  quota- 
tions  or  requirements 
for  recommendations  of 
the  SpeedWay  Techni- 
1 1  .4  |IH  cal  Staff. 


a  new  graph  now  containing  th- 
aforesaid  desired  function. 


Will  Track  "Strip"  Charts 

The  line  tracker  can,  by  modify 
ing  minor  mechanical  details, 
made  to  track  “strip”  charts  as  we 
as  those  of  circular  form.  Further 
more,  the  entire  action  of  the  sys 
tern  is  automatic.  When  a  chart  is 
placed  in  the  machine  and  a  switc 
snapped,  the  spot  travels  at  a  m^ 
erate  rate  of  speed  from  its  resting 
point  at  the  periphery  of  the  chart 
to  the  graph.  Immediately  after  th- 
contact  with  the  graph  is  made,  th 
chart  begins  its  rotation  and  track 
ing  begins.  When  the  chart  has  con 
pleted  a  full  revolution,  the  chart 
stops,  the  spot  returns  to  its  rest¬ 
ing  place,  and  the  integrated  an.swe 
appears  on  a  meter,  | 


Croft's  AMERICAN 
ELECTRICIAN’S  HANDBOOK 


Revised  by  C.  C.  Carr,  Pratt  lostitute 

This  book  is  packed  from  cover  to  cover  with 
the  facts  every  man  doing  electrical  work 
needs  to  have  constantly  at  hand — from  funda¬ 
mentals  of  electricity  to  remedies  for  electrical 
equipment  troubles.  Helps  you  install  com¬ 
mercial  electrical  apparatus  and  materials  In¬ 
telligently,  operate  electrical  equipment  effl- 
ciently,  and  maintain  it  at  high  operating  effi¬ 
ciency. 

10  DAYS'  FREE  EXAMINATION 
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{Continued  from  page  86) 

systom  operated  by  an  electric  time  means  of  specially  processed  corn- 
clock  turns  on  and  off  circuits  con-  pressors  mounted  within  the  units 
trolling  a  circulating  fan,  spray  directly  below  storage  compart- 
atoniizer,  'pump,  air  heaters  and  ments.  Copper  tubing  is  soldered  to 
ultraviolet  lamps.  tank  walls  to  provide  rapid  cooling 

action.  Shells  are  made  of  heavy 
gauge  cold  rolled  steel  and  tanks  are 
made  of  galvanized  steel.  Exterior 
Component  parts  have  commonly  finish  is  baked  synthetic  grey  enamel 
been  subjected  to  temperatures  cor-  over  bonderized  steel.  Insulation  is 
responding  to  those  encountered  in  of  fiberglass.  External  joints  are 


Temperature  Chambers 


using  just  about  every  conventional  joints  are  soldered  air  tight.  Casters, 
type  of  oven  for  this  purpose  and  permitting  easy  movement  of  both 
frequently  using  equipment  initially  portable  and  heavy  duty  models,  are 
built  or  bought  to  perform  some  pro-  of  solid  composition  Atlasite  and 
auction  function.  Less  common  has  have  ball  bearing  swivels.  Access  to 
been  the  practice  of  subjecting  parts  work  is  through  the  box  tops,  tops 
to  extremely  low  temperatures.  being  removable  in  the  case  of  cylin- 

Since  the  war,  chiefly  because  of  drical  portable  models  and  double 
the  low  temperatures  encountered  up  hinged  for  partial  or  complete  open- 
in  the  stratosphere,  specifications  ing  in  the  case  of  rectangular  heavy- 
have  become  much  more  critical  with  duty  models. 

respect  to  the  sub-zero  performance  Low  temperature  industrial  chill- 
of  electronic  equipment.  Initially  ing  equipment  is  also  made  by  Deep- 
this  led  to  the  purchase  of  many  freeze,  producing  models  providing 
household  and  commercial  refriger-  temperatures  between  plus  20  and 
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engineers.  Some  biological  refriger-  minus  120  deg.  F,  the  latter  unit  em- 
ators  were  pressed  into  service.  Then  ploying  cascaded  refrigerating  units, 
a  number  of  refrigeration  equipment  The  chilling  chamber  in  the  cascaded 
manufacturers  designed  snecial  units  unit  consists  of  a  double-wall  cylin- 
to  meet  a  need  for  boxes  which  would  24  inches  in  diameter  and  30  . 

run  the  temperature  down  suffi-  inches  deep.  The  inside  wall  is 
cientlv  low  to  shrink  fabricated  parts  made  of  10-gauge  steel  and  the  outer 
enough  to  facilitate  certain  kinds  wall  of  14-gauge.  There  is  31  sq.  ft 
of  assembly  work.  Inserts  of  one  of  primary  freezing  surface  and  ca- 
variety  or  another,  for  example,  may  pacity  is  58i  gals,  or  approximately 
frequently  be  contracted  at  a  low  7^  cu.  ft.  Two  motors  are  used,  i  | 
temperature,  then  placed  within  and  I  hp  each.  Two  compressors  em-  i 


S'andard  units  in  10  and  20 
wa:t  iixsd,  and  adiustobl* 
up  to  200  watt.  Comsnt- 
cooted,  colorod  groen  tor 
instant  identiiication  as 
Grsenohms. 


Those  green-colored  power  resistors  now 
commonplace  in  quality  radio,  electronic 
and  electrical  assemblies  are  Clarostat 
GREENOHMS.  They  are  chosen  by  builders 
of  military,  industrial,  laboratory  and  test 
equipment  that  must  stand  up  regardless  of 
use  and  abuse.  Likewise  they  are  chosen 
by  maintenance  men  who  must  keep  rital 
equipment  operating.  Write  for  data  on 
standard  units  in  wide  range  of  wattages, 
resistance  yalues.  terminals,  mountings. 
Special  units  designed  and  made  to  meet 
unusual  requirements. 
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DRAKE  MANUFACTURING  CO. 

1713  W.  HUBBARD  ST.  •  CHICAGO,  U  S  A 


tronic  time  delay  relay.  Low  temper¬ 
atures  are  quickly  obtained  by  util¬ 
izing  dry  ice  for  cooling,  it  being 
possible  to  drop  test  temperatures 
from,  for  example,  plus  85  to  minus 
90  deg.  F  in  30  minutes.  The  cabinet 
consists  of  a  plywood  exterior  and  a 
rust  resisting  steel  interior,  the  two 
being  separated  by  6  inches  of  insula¬ 
tion.  The  24  by  24  by  24  in.  working 
chamber  has  a  hinged,  removable 
cover.  Another  hinged,  removable 
cover  is  provided  for  access  to  the 
dry-ice  compartment.  Electric  heat¬ 
ers  are  automatically  switched  in  for 
high  temperature  operation.  In  the 
fixed  portion  of  the  cover,  between 
the  hinged  covers,  are  mounted  the 
thermoregulator  and  the  solenoid. 
Relays  and  switches  are  mounted  on 
a  control  box  on  the  end  of  the  cab- 
inent.  The  dry  ice  compartment  has 
a  capacity  of  75  lbs  and  is  heavily 
insulated  from  the  working  chamber 
and  a  bypass  duct.  Air  is  circulated 
through  the  cabinet  by  means  of  a 
fan  located  beneath  the  dry  ice  com¬ 
partment  and  driven  by  a  1/30  hp 
induction  motor  equipped  with  per¬ 
manently  grease-sealed  ball  bearings, 
the  motor  being  mounted  outside  the 
cabinet.  The  dry-ice  compartment 
is  provided  with  an  externally  con¬ 
trolled  hand  damper,  which  limits 
the  amount  of  air  passed  over  the 
dry  ice  according  to  the  temperature 
desired.  A  scale  permits  quick  set¬ 
ting  of  the  damper.  To  minimize 
condensation  and  frosting,  all  parts 
extending  from  inside  to  outside  are 
made  of  materials  having  a  low  coef¬ 
ficient  of  heat  transmission. 

A  new  chamber  has  been  designed 
by  American  Coils  specifically  for 
test  purposes.  It  is  completely  auto¬ 
matic  in  operation,  employs  mechan¬ 
ical  refrigeration,  features  quick 
pull-down  and  has  a  range  from 
minus  67  to  plus  160  deg.  F.  A  two- 
stage  refrigeration  unit  is  used,  with 
positive  air  circulation  and  controls 
insuring  uniform  temperature.  Us¬ 
able  interior  is  59  in.  wide,  by  28i 
in.  high  by  30  in.  deep.  Door  opening 
is  51i  in.  wide  by  26J  in.  high,  the 
door  containing  a  five-glass  viewing^ 
window  46  in.  wide  by  21  i  in.  high. 
The  cabinet  is  of  all-steel  construc¬ 
tion,  embodying  an  inner  liner  of 
16-gauge  metal  with  welded  seams 
and  an  outer  casing  of  20-gauge 
metal  locked  and  soldered  to  prevent 
passage  of  vapor  to  insulation.  In¬ 
sulation  is  6  inches  of  fiberglass. 
Wood  frames  act  as  a  load  support 


and  breaker  strip.  The  interio  is^ 
divided  by  a  partition  to  form  a  oil  I 
compartment  above  the  usable  in¬ 
terior.  The  door  is  of  step  de.s>  n, 
three  steps  having  sponge  ruli-er 
gaskets.  Glasses  are  sealed  and  ie- 
hydrated  against  future  passage  of 
moisture.  Compressor  equipn-mt 
consists  of  a  two-stage,  water-coded 
Freon  condensing  unit  driven  by  a 
7i-hp,  3-phase,  220-  or  440-v  motor. 
Other  equipment  includes  two  liO-v 
motors  for  cooling  fans,  a  6000-  att 
heating  assembly  mounted  in  a  spe¬ 
cial  duct,  a  110-v  motor  operating  a 
heating  fan,  three  12  in.  Lumiline 
lamps,  two  110-v  outlet  boxes,  tem¬ 
perature  controls  and  relays,  safety 
pilots  for  cooling  and  heating  cir¬ 
cuits,  solenoid  valves,  liquid  line 
shutoffs,  heat  exchanger,  dehydrator, 
sight  glass,  sub  coolers,  expansion 
valves  and  all  necessary  tubing  and 
fittings. 

Temperature,  Pressure 
and  Humidity 

Certain  specifications  require  test¬ 
ing  of  electronic  equipment  not  only 
at  temperature  extremes  but  also  at 
atmospheric  pressures  varying  be¬ 
tween  those  encountered  below  sea- 
level  and  the  stratosphere  as  well  as 
at  humidities  comparable  to  condi¬ 
tions  encountered  all  the  way  from 
desert  dryness  to  sub-tropical  sat¬ 
uration.  In  many  instances  the  speed 
with  which  test  conditions  can  be 
varied,  particularly  with  reference 
to  temperature,  is  an  important  con¬ 
sideration.  Highly  specialized  test 
chambers  which  meet  all  of  these 
requirements  have,  therefore,  been 
developed  by  several  firms  and  others 
of  similar  nature  will  undoubtedly 
be  announced  in  the  months  imme¬ 
diately  ahead. 

Tw'o  typical  test  chambers  made 
by  Mobile  Refrigeration  provide 
temperature  test  ranges  between 
plus  158  deg.  F  and  minus  40,  76  or 
100  deg.  F,  thermostatically  held 
within  plus  or  minus  two  degrees. 
Test  spaces  are  24  in.  high,  by  24  in. 
wide,  by  16  in.  deep  and  12  in.  high 
by  12  in.  wide  by  12  in.  deep.  Alti¬ 
tude  equivalents  up  to  80,000  ft  are 
obtainable,  as  are  internal  pressures 
to  30  lbs  per  sq  in.  Test  condition.^ 
may  be  varied  with  sufficient  rapid¬ 
ity  to  simulate  a  10,000  ft.  per  min¬ 
ute  rate  of  climb.  Humidity,  variable 
over  a  wide  range,  may  be  manually 
or  automatically  controlled. 

A  stratosphere  chamber  designed 


CONTROL 

ILLUMINATION 


Provides  constent,  autometic  control  of 
artificial  illumination  actuated  by  the 
level  of  natural  light. 

Write  ter  •elletla  BA. 


COOPERATIVE  ENGINEERING 

lervice  It  available  to  astablithad  manufac- 
tures  with  control  problamt. 


UNITED  CINEPHONE 

CORPORATION 

TorriagtoH  Conn. 

Mfgs.  of  Electronic  Controls 


Component  Parts  &  Complete  AssemblY,  DrakeType  53 


Most  popular  and  most  versatile  of  all  Drake 
Jewel  Light  Assemblies,  Type  ■  0  is  u^ed  in  large 
quan!ities  for  aircraft,  communications,  radio, 
and  other  electrical  war  equipment.  Type  $0  offers  a 
Jewel  and  is  mounted  borisontally  in  very  little  space. 
Varying  panel  thicknesses  are  compensated  for  by  3 
removable  6bre  washers.  T3^4  tubular  lamp  can  be 
changed  from  /roni  of  panel.  A  big  variety  of  Drake 
Dial  and  Jewel  Light  Assemblies  are  de»cribed  in  our 
catalog.  Have  you  a  copy? 


NO.  50 
JEWEL 
LIGHT 
ASSEMBLY 
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FADA'^= 

^  SERVICE  DEPT. 

has  replacement  parts  for 
all  FADA  models  manu¬ 
factured  during  the  last 
10  years.  Call,  write, 
phone  or  send  10c  for  our 
latest  Replacement  Parts 
Catalog. 

FADA  OF  HEW  YORK 

30-2<l  Thoasin  A«e.,  1. 1.  City.  N.  T. 


T*l.:  Irentldts  (-5440 
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p^f-BEDO 

‘  I! 

FINE  RIBBONS 

ml  Taagaten  and  Maljbdennns 

llolrbdenum  in  widths  .006'  to  1' 
in  thickness  to  .0006' 
TunKsten  Ribbon  to  specification 


H.  CROSS 


16  Beekmaji  St. 


U  h  nil  rv  DDiOLAB  S.lBC. 

HIaVV  lip  W  Manufsctursrs  of 

||^§|%Fbb  I  Redio  Trsntmittsrs 
ELECTRONIC  APPARATUS 

447  Concord  Avo.  Cambridge,  Mats. 


We  manufacture  a  complete  line  of  equipment 

SPOT  WEUJERS.  electric  from  14  to  500  KVA  AC  ARC 

TRANSFORMERS,  special  and  standard  types  WELDERS 

INCANDE^ENT  LAMP  manufaoturinjt  equipment  From  100  to 
FLUORESCENT  TUBE  MAKING  EgUIPMENT  4*K)  Amps. 
ELHXTBONIC  EQUIPMENT,  vacuum  pumps,  etc. 

WET  GLASS  sliclnc  and  cutting  machines  for  laboratory  use 
GENERAL  GLASS  working  machines  and  burners 
COLLEGE  GLASS  working  units  for  studenu  and  laboratjory 
EISLER  ENGINEERING  CO. 

751  So.  13th  St.  (near  Avon  Ave.)  Newark.  New  Jersey 


MICROMETER 

ncQUENcr  checking 

transmitters. 

meter from  1.5  to  56  me.. 

within  0.01  per  cent. 

LAMPKIN  LABORATORIES 


Bradenton,  Fla.,  U.  S.  A. 


ELECTRON  TUBE  MACHINERY 

./  etery  type, — efoadord.  and  tpreial  detign 

KAHl.R  englnekring  company 

Spi'  iallsts  in  Equipment  for  the  Manufacture  of 
Uilio  Tubea.  Cathode  Ray  Tubes,  Fluorescent 
^1  >pe.  Incandescent  Lamps,  Neon  Tubes,  Photo 
Cells,  X-ray  Tubes  and  other  glass  or  electronic 
products  on  production  or  laboratory  basis. 
13f;-lS09  Seventh  St.,  NoHh  Bencen.  N.  J. 


CRYSTALS  by 

Thousands  of  vital  transmitticij  inet.'.la- 
tione  rely  on  the  accuracy  a-.ir'  dtperda- 
bility  oi  Hipower  Precision  Crystal 
units.  With  recently  enlarged  iaciLtiee, 
Hipo'/er  it  maintaining  greatly  increased 
production  for  all  important  services. 
When  essential  demand  begins  t-  return 
to  normal,  H'power  win  be  glad  to  help 
arith  your  crystal  needs. 

HIPOWER  CRYSTAL  CO. 

Salei  Division — 205  W  Wacker  Dnn.  Chitago 
Factory — 2035  Charleston  Street.  Chicago.  III. 


Jor  AIRBORNE 
A  RADAR 
EQUIPMENT 


HER ^(piniess  Siwal.iocfcing-type  lube 
clomps  ore  flying  witfi  AWad  Ai  r  c  r  a  ft  oil  over 
the  world.  AAode  in  a  variety  of  sizes  to  fit 
any  size  lube  base.  Precision  workmanship. 

^ou  ton'twpM-f£.o  tube  out  of  a  BtRTCHER  clomp!' 

PROMPT  DELIVERY 

SAMPLES  AND  PRICES  UPON  REQUEST 


^mtekei 

^ - ^  Corporation 

RADIO  &  AIRCRAFT  SPECIALTIES 

PLASTIC  FABRICATION  &  MOULDING 
S087  HUNTINGTON  DR.  •  LOS  ANGELES,  CALIF. 


KIRKLAND 
INDICATING  LIGHT 

NOTE 


A  molded  bakelite 
socket,  with  a  1/4" 
insulation  barrier 
and  two  6-32  ter¬ 
minal  screws  with 
cup  washers. 


.  .  Underwriters' 

»600  Unit  Approved 

Distributed  Nationally  By 

GRAYBAR  ELECTRIC  CO. 

H.  R.  KIRKLAND  CO.  MORRISTOWN,  N.  J. 


PURCHASING  AGENTS! 
EXPEDITERS! 

Try  HARRISON  first 

for  your  Radio  and  Electronic 
Ports  requirements. 

We  are  Factory  Distributors  of  all  leading 
manufacturers  and  we  carry 

OVER  TWO  MILLION  PARTS 
IN  STOCK! 

HARRISON  RADIO  CORP. 

12  West  Broadway  •  New  York 

Phone  worth  2-6276 
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Searchlight  Sectioh 


EMPLOYMENT 


BUSINESS 


UNDISPLAYED  RATE: 

10  cents  a  word,  minimum  charge  $2.00. 

(See  ^  on  Box  Numbers.) 

POSITIONS  WANTED  (full  or  part-time  sal¬ 
aried  individual  employment  only),  '/i  above 
rates. 

PROPOSALS,  so  cents  a  line  an  insertion. 


OPPORTUNITIES 

INFORMATION: 

BOX  NUMBERS  in  care  of  any  of  our  New 
York,  Chicago  or  San  Francisco  offices  count 
10  words  additional  in  undisplayed  ads. 

DISCOUNT  of  10%  if  full  payment  is  made  in 
advance  for  four  consecutive  insertions  of 
undisplayed  ads  (not  including  proposals). 


•  EQUIPMENT-^SED  or  RESALI 

DISPLAYED— RATE  PER  INCH: 

The  advertising  rate  is  $6.50  per  inch  for  ai 
advertising  appearing  on  other  than  a  con¬ 
tract  basis.  Contract  rates  quoted  on  request. 

AN  ADVERTISING  INCH  is  measured  %  incH 
vertically  on  one  column,  3  columns — 30  inche; 

— to  a  page.  E. 


NEW  ADVERTISEMENTS  received  by  10  A.  M.  Februory  lOfh  will  e.^peor  In  tkn  March  Issue,  sub/ect  to  limitation  of  spoce  ovolloble. 


FOR  SALE 


BEST  QUALITY.  USED 
ELECTRON  TUBE  MACHINERY 

Eaulpment  for  the  manufecture  at  all  kinds  of 
eleetiDD  tubes,  radio  tubea.  Incandeacant  lafflP>- 
neon  tubes,  pboto  electric  cells.  X-ray  tubes,  etr 

AMEtlCAN  ELECTRICAL  SALES  CO..  IRC. 

65-67  East  ttli  St.  Nsw  Ysrk.  N.  Y. 


POSITIONS  VACANT 


WANTED  ELECTRICAL  ENGINEERS  and 
electrical  testers.  Electronic  engineers,  col¬ 
lege  graduates  for  test  and  Installation  of  pre¬ 
cision  electro-mechanical  ordnance  apparatus. 
Electronics  or  communications  experience  de¬ 
sirable  but  not  required.  Electrical  testers,  for 
factory  test.  Some  electrical  experience  re¬ 
quired.  Women  will  be  considered.  Location 
Jersey  City,  New  Jersey  Replies  should  state 
age,  experience,  and  salary  desired.  If  em¬ 
ployed  in  war  industry  do  not  apply.  Box  535, 
Equity.  113  West  42d  St..  N.  Y.  C. 

WELL  ESTABLISHED  and  modern  instru¬ 
ment  house  wants  sales  and/or  service  engi¬ 
neers  for  Middle  West  and  East.  Technical 
education  or  similar  experience  important. 
Should  be  reasonably  draft  deferred.  Salary 
and  bonus.  P-505.  Electronics,  530  N.  Michigan 
Ave.,  Chicago,  Ill. 

ENGINEER — electrical,  with  experience  in  the 
design  and  manufacture  of  electrical  parts 
used  in  radio,  telephone,  and  electronic  indus¬ 
tries.  To  work  on _  post  war  as  well  war-time 
ievelopments  for  a  leading  Philadelphia  manu¬ 
facturer.  P-503.  Electronics.  330  W\  42nd  St., 
New  York,  N.  Y. _ 

PRODUCTION  MANAGER  experienced  in  radio 
electrical  instrument  manutacture.  Plant  now 
operating  100%  Defense  with  assured  post  war 
production.  This  is  an  excellent  opportunity 
for  the  right  man.  Midwest  location.  State 
age.  experience  and  anticipated  salary.  P-504, 
Electronics.  330  W.  42nd  St.,  New  York,  N.  Y. 


WANTED 

HIGH  GRADE 
ELECTRICAL  MAN  | 

Must  be  thoroughly  familiar  with  | 
all  types  of  electric  motors,  start-  |  | 
ers,  controls,  etc.  Need  not  be  |  \ 
graduate  engineer,  but  must  have  |  | 
proven  sales  and  executive  ability.  |  | 
Please  give  complete  details  in  | 

I  first  letter.  I 

Permanent  position  at  substan- 
I  tial  salary  to  right  man.  Please  I 
1  do  not  answer  unless  you  meet  | 

I  fully  the  requirements  outlined.  f 

I  I  I 

I  P  502,  Electronics  |  | 

I  520  N.  Michigan  Ave.,  Chicago,  III.  |  | 


Permanent  Employment  | 

ELECTRONIC  DEVELOP¬ 
MENT  ENGINEERS 

I  I  Well-established  Eastern  Massachusetts  | 

concern  desires  graduate  electronic 
engineers  with  flair  for  research  and  aye 
to  future.  Permanent  position  concerned  | 

I  at  present  with  important  development  | 

work  for  government,  with  increased  | 

1  !  opportunities  after  the  war.  Unusual  | 

i  openings  for  men  with  capacity  and  | 

I  ^  initiative.  Must  be  U.  S.  Citizens.  | 

i  j  P-S42,  Electronics  I 

i  I  330  West  42nd  St.,  New  York  City  | 

WANTED 

I  I  RADIO  MECHANICAL 
and 

N  ELECTRICAL  ENGINEERS 

i  I  i  Several  men  needed  Immediately  for  work 
I  I  i  on  government  radio  equipment.  Men  with 
:  :  at  least  three  years  experience  in  design 

i  I  and  development  of  quality  equipment  de- 
i  I  sired.  College  degree  or  equivalent  experi- 
i  I  ence  necessary.  Any  person  now  employed 
I  I  at  highest  skill  on  war  production  work 
I  I  should  not  apply.  Address  • 

I  I  P-500,  Electronics 

I  I  520  No.  Mict)igan  Ave.,  Chicago,  Ill. 

:  III, III, 1,11 

I  I  I  WANTED 

BY  MANUFACTURERS'  AGENT 

I  '  1  Additional  linos  for  roprosontation  in  California. 

:  I  :  Presently  contacting  Manufacturers  and  Jobbers  in 
I  I  !  Radio,  ^und  and  Control  equipment. 

I  I  K.\-50I,  Electronics 

I  I  1  68  Post  Street,  San  Francisco,  Cal. 


I  posmoMs 


I  VACANT 


The  ioUowiag  •ngineering  poaitioas 
with  Bqadix  Rodio,  Division  of  Bondix 
Aviation  Corporation  in  Baltimore, 
Morrlond  aro  open.  Tho  salary  is 
opon  and  doponds  only  upon  tho  abil¬ 
ity  and  oxporionco  of  tho  onqinoor. 

1.  Electronic  cmd  radio  onginoors  to 
design  electronic  navigation  and 
communication  equipment  for  air¬ 
craft. 

2.  Mechanical  engineers  familiar  with 
and  interested  in  the  design  of  small 
precision  equipment  and  familiar 
with  shop  practice  and  tools. 

3.  Engineers  familiar  with  the  design 
of  components  for  electronic  equip¬ 
ment. 

4.  Technical  men  able  to  write  techni¬ 
cal  material  for  instruction  books. 

These  positions  are  not  for  the  dura¬ 
tion  only,  and  con  be  permanent  for 
the  right  men.  There  ore  excellent  op¬ 
portunities  for  advancement. 

Engineers  with  experience  as  outlin¬ 
ed  ore  preferred,  but  the  right  persons 
do  not  need  experience  if  they  have 
the  ability  to  learn  and  the  required 
aptitude.  Applicants  may  be  male  or 
female.  Persons  already  engaged  in 
war  work  cannot  be  considered.  Write 
directly  to  Chief  Engineer,  Bendix 
Radio  Division,  Baltimore,  Maryland 
giving  complete  details  oi  education 
and  experience. 

RENDIX  RADIO 

DIVISION  OF  BENDIX  AVIATION 
CORPORATION 

BALTIMORE,  MD. 


Sales  Connection 
that  is  Unusual 


1  A  position  with  a  company  that  is  the 
I  •  oldest  and  largest  of  its  kind  in  the 
world — whose  product  is  not  adversely  af¬ 
fected  by  depressions  or  war  conditions 
On  the  contrary,  our  business  today  is 
excellent  and  as  a  result  our  men  are  mak¬ 
ing  more  money  today  than  they  ever 
have.  We  are  serving  the  war  industries 
and  directly  aiding  in  increasing  produc¬ 
tion  in  these  companies. 

2  The  people  who  are  prospects  for 
•  what  we  have  to  offer  are  of  a  very 
high  type  and  consequently  it  is  a  pleas¬ 
ure  to  call  on  them.  Inasmuch  as  our 
company  enjoys  a  splendid  reputation  and 
our  product  Is  essential,  we  are  more  than 
welcome  in  the  eyes  of  our  prospects,  es¬ 
pecially  in  these  times. 


•  nature  that  our  men  average  from 
80%  to  90%  In  commissions.  It  also  pro¬ 
vides  for  a  substantial  amount  of  insur¬ 
ance  as  well  as  an  attractive  vacation. 
Annual  earnings  average  about  $4,000. 
Earnings  start  immediately  from  the  day 
you  go  on  the  job— even  while  in  training. 
You  will  be  thoroughly  grounded  in  our 

gollcies  and  field  trained  In  our  work. 

ince  the  business  is  established,  and  you 
get  the  benefit  of  business  already  in  ef¬ 
fect,  maximum  earnings  are  possible  from 
the  beginning. 

4  Stability  is  a  keynote  In  our  company 
•  Many  of  our  men  have  been  with  us 
from  10  to  20  years.  Several  have  passtd 
the  25-year  mark. 

5  Company  policy  is  to  promote  from 
•  within.  Our  District  Managers,  Gen¬ 
eral  Sales  Manager  and  many  other  exec¬ 
utives  started  in  a  similar  position  to  the 
one  being  offered. 

6  A  car  Is  essential,  but  the  amount  of 
•  traveling  required  is  small.  Desired 
age  limit  is  35  to  50,  preferably  married, 
good  education  required  and  previous 
sales  experience  Is  desirable.  United  States 
citizenship  necessary. 

If  you  are  interested  in  learning  more 
about  this  connection,  write 
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SW-MI6,  Electronics 
330  West  42nd  St..  New  York  City 
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V  Kold-Hold  operates  between  plus 
(1  and  minus  75  deg.  F,  with 
j;ern;il  pressure  variations  from 
rnbient  at  the  location  of  the  unit 
I  3  inches  of  mercury  absolute. 

;  ,th  temperature  and  pressure  vari- 
.  ,r.s  are  controllable  throughout 
ranges.  Interior  chamber 
1  lume  is  186  cu.  ft.  Freon  12  is  used 
I.  a  refrigerant.  Refrigeration  ef- 
t.  or  heat  acceptance  from  the 
>!mber,  is  by  forced  convection 
^piuRh  coils  designed  for  extremely 

V  temperature  work.  Each  coil 
!!  accept  a  minimum  of  200  BTU 
1  degree  at  minus  75  deg.  F  and 
inches  mercury  pressure.  Humid- 
;v  control  is  from  25  to  95  percent, 

ative  to  all  temperatures  above 
>  40  deg.  F,  or  at  a  fixed  bottom 
perature  of  plus  32  deg.  F.  Be- 

V  this  level  absolute  humidity  will 
respond  to  the  air  saturation  at 
coil  temperature,  which  will  av- 
i'e  15  to  20  deg.  low’er  than  the 
mber  temperature.  Heating  equip- 
nt  for  higher  temperatures  is 
jhised  of  strip  heaters  so  ar- 
i-ed  that  forced  convection  cir- 
ates  air  during  the  heat  cycle, 
roe  indicating  recorders  are  pro- 

(!  for  continuous  recording  of 
perature,  pressure  and  humidity, 
i  elve  mechanical  connector  shafts 
ugh  the  outer  shell  of  the  cham- 
;  project  inside  the  liner,  permit- 
a  the  attachment  of  either  a  flex¬ 
es  shaft,  an  angular  rigid  shaft  or 
small  belt-drive  to  any  mechanical 
that  may  be  mounted  in  test 
ition  within  the  chamber.  Eight- 
electrical  connections  are  pi*o- 
-i  A  separate  machine  compart- 
:  t  is  located  back  of  the  unit,  but 
y  be  placed  adjacent  to  the  end. 
is  same  company  is  designing  and 
shortly  make  available  a  new 
•  chamber  especially  intended  for 
with  quartz  crystals. 

Tenney  Engineering,  making  a 
de  variety  of  temperature  and 
midity  test  apparatus,  has  one 
•icular  high  altitude  chamber 
"^bodying  extreme  flexibility.  Tem- 
ature  range  in  a  standard  model 

■  from  plus  150  to  minus  40  deg.  F. 

■  frigerating  effect  is  obtained 
Ither  by  the  evaporation  of  Freon 

blast  coils  or  by  the  circulation 

■  an  organic  solvent,  pre-cooled  by 
.’  ice,  depending  upon  the  nature 

■  desired  service.  For  temperatures 
ow  minus  40  deg.  F  cascaded  con- 
sing  units  are  used.  Heating  is 
mplished  by  electric  air  heaters 


mounted  in  a  vigorously  recirculated 
air  stream.  Desired  humidity  is  pro¬ 
duced  by  spraying  a  small  amount 
of  water  into  the  air  stream,  from 
which  the  entrained  droplets  are  re¬ 
moved  in  an  efficient  eliminator. 
Rate  of  pressure  change  is  governed 
by  the  size  of  the  vacuum  pump  in¬ 
tegrally  mounted  on  the  unit.  The 
pump  runs  continuously  during  the 
chamber’s  operation  and  pressure  is 
indicated  on  a  6-inch  vacuum  gauge,  ^ 
calibrated  in  feet  of  altitude.  Rate 
of  evacuation  can  be  altered  to  meet 
specific  requirements,  standard 
equipment  requiring  1  minute  to 
reach  the  equivalent  of  10,000  ft  al¬ 
titude  and  1\  minutes  to  reach  the 
equivalent  of  50,000  ft.  For  visibil¬ 
ity,  an  18  by  20  in.  tempered  plate 
glass  window  is  built  into  the  door. 
This  observation  port  is  insulated 
by  multiple  plate  glass  sections, 
sealed  to  prevent  interior  condensa¬ 
tion.  For  electrical  connections  to 
apparatus  under  test,  two  types  of 
lead-ins  are  provided.  A  low-voltage, 
low-amperage  connector  panel  is 
made  up  of  26  conductor  rods  spaced 
on  IJ-in.  centers.  These  rods  are 
terminated  inside  and  out  with  Bake- 
lite  knobs  and  installed  in  such  a  ; 
manner  that  the  terminals  are  at  all 
times  kept  above  the  ambient  dew¬ 
point.  This  prevents  sweating  on 
the  inside  w’hen  the  chamber  is  being 
operated  at  high  temperature  and 
humidity  and  keeps  the  outer  ter¬ 
minals  dry  when  the  unit  is  run  at 
very  low  temperatures.  If  a  high- 
voltage  and  high-frequency  circuit 
is  required  standard  antenna  lead- 
ins  are  furnished.  To  facilitate  the 
introduction  of  miscellaneous  con¬ 
nections,  such  as  air  or  water  pipes 
and  thermocouple  wires,  Bakelite 
tubes  are  mounted  in  the  walls. 
These  tubes  or  sleeves  are  kept  to 
standard  pipe  sizes.  To  make  mechan¬ 
ical  adjustment  of  apparatus  under 
test,  small  rotating  shafts  are  in¬ 
stalled  when  required.  These  may 
be  manually  turned  from  the  outside 
of  the  chamber,  studs  extending 
through  suitable  packing  to  keep 
them  air-tight.  When  rotary  power 
must  be  introduced,  a  small,  stain¬ 
less  steel  shaft  is  furnished.  This 
shaft  is  mounted  internally  and  ex¬ 
ternally  on  ball  bearings  and  passes 
through  a  packless  vacuum  seal.  In¬ 
cluded  in  the  chamber  design  is  a 
tw'o-pen  recording  controller,  one 
pen  for  dry-bulb  temperature  and  the 
second  for  wet-bulb  temperature. 


jl 

Mighty  Pencil  1 

The  man  behind  the 
ELDORADO  is  a  threat  to  the  ^ 
Axis.  His  lead  is  proving  as  9 
deadly  as  the  kind  used  by  9 
the  man  behind  the  gun.  His  ^ 
job  is  that  of  creating  the  ^ 
blueprints  of  destruction  to  u 
destroy  said  Axis.  ^ 

Never  underestimate  the  3 
valueofTyphonite  ELDORADO  3 
pencils  in  America’s  drafting 
rooms.  They’re  doing  magnifi-  Sl 
cent  work!  Drawings  made  a 
with  Typhonite  ELDORADO  ‘1 
leads  insure  clean,  easy-to-  I 
read  blueprints... in  less  time.  1 
There’s  no  time  out  for  inking  I 
in  . .  .  the  density  and  accu-  ■ 
racy  of  ELDORADO’S  leads  >■ 
guarantee  blueprinted  whites  | 
sharp — readable.  1 

Pencil  Sales  Dept.  59-J2  || 

Joseph  Dixon  Crucible  Co.  \  j 
Jersey  City,  N.  J.  ^  | 

TYPHONITE  t 

ELDORADO 


is  vkieny 


Our  mills  are  working  to  copocily 
rolling  “BERAIOY  25”  (beryllium- 
copper),  “TOPHET”  (nickel-chrome) 
ond  "CUPRON”  (copper-nickel)  rib¬ 
bon  and  strip  for  vital  war  opplico- 
tions — so  vital  we  know  that  we  ore 
octuolly  •  ROLLING  TO  VICTORY  ’. 

Consult  us  on  your  requirements 
for  hot  and  cold  rolled  special  al¬ 
loys  in  rod,  wire,  ribbon,  and  strip. 


WILBUR  B.  DRIVER  CO.  @ 

NEWARK,  NEW  JERSEY  ^ 
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TECHNIQUE 


NEW  BOOKS 


Engineering  Mechanics 

By  Frank  L.  Brown,  Professor  of 
Applied  Mechanics,  University  of  Kan¬ 
sas.  John  Wiley  and  Sons,  New  York. 
Second  edition.  SOS  pages.  Price,  $^.00. 

This  volume  is  designed  as  a  general 
textbook  for  engineering  students  and 
covers  statics  as  well  as  kinematics 
and  kinetics  for  undergraduates.  The 
text  adheres  closely  to  an  elucidation 
of  principles,  and  the  author  has  elimi¬ 
nated  many  applications  often  found 
in  texts  on  mechanics,  although  a  few 
of  the  more  important  applications 
have  been  retained. 

The  first  part  of  the  book  is  devoted 
to  a  study  of  statics  in  which  co-planar 
and  non-co-planar  forces  in  equili¬ 
brium  are  discussed.  The  topics  such 
as  friction,  suspended  cables  and  cen¬ 
ters  of  gravity,  requiring  an  under¬ 
standing  of  calculus,  are  reserved  for 
the  last  portion  of  the  first  section. 

The  second  part  of  the  volume  dis¬ 
cusses  not  only  kinetics,  which  might 
be  expected  in  a  book  on  mechanics, 
but  kinematics  which  is  often  treated 
as  a  separate  subject.  It  would  seem 
that  the  student  using  this  volume 
would  benefit  from  the  unified  treat¬ 
ment  of  kinetics  and  kinematics,  par¬ 
ticularly  since  chapters  on  kinetics 
and  kinematics  appear  alternatively 
whether  the  motion  is  that  of  transla¬ 
tion,  rotation  or  of  plane  motion.  The 
final  chapters  deal  with  work,  power, 
energy,  work  and  energy,  linear  im¬ 
pulse  and  linear  momentum,  and 
angular  impulse  and  angular  momen¬ 
tum. 

More  than  twelve  hundred  problems 
are  provided,  most  of  which  the  an¬ 
swers  are  griven. — B.D. 
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Experimental  Electronics 

By  Ralph  H.  Muller,  R.  L.  Carman, 
and  M.  E.  Droz,  all  of  New  York  Uni¬ 
versity.  Prentice-Hall,  Inc.  19^2.  SSO 
pages.  Price  $^.65  ($3.50  to  colleges.) 
This  interesting  book  has  been  writ¬ 
ten  by  three  professors  of  chemistry, 
and  while  it  might  seem  unusual  for 
chemists  to  write  a  book  on  electronics, 
it  is  a  fact  that  many  of  the  books  be¬ 
ing  presented  today  on  various  aspects 
of  electronics  are  written  by  men  who 
know  too  much  of  their  subject  to 
make  the  books  as  useful  as  texts  as 
one  would  like.  This  book  of  experi¬ 
ments  is  well  done,  and  should  prove 
useful  as  a  laboratory  book.  In  addi¬ 
tion  it  contains  sufficient  explanatory 
material  to  enable  its  user  to  gather 
quite  a  comprehensive  knowledge  of 
practical  electronics,  especially  of  non¬ 
communication  electron-tube  applica¬ 
tions. 

The  text  is  a  result  of  teaching  the 
practical  uses  of  electron  tubes  to  aca- 
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In  plain,  limpl*,  undnratandabl*  ibxt,  th* 
philosophy  of  ultra-high  iroquoncy  tsch- 
niquo  is  qitron  to  outlino  tho  naturs  of  ths 
probloms  at  froquoncios  for  which  "lins  of 
sight"  transmission  is  of  paramount  in- 
portancs. 

By  means  of  graphs,  toblss,  ond  squationi, 
tho  moro  important  quantitativo  results  eat 
gitron  to  familiarise  the  technician  ^th 
the  general  magnitude  of  the  quantitist 
inToIeed — to  proeide  a  sense  of  quantito- 
fiee  proportions  ond  the  fitness  of  things. 
Finally,  since  u-h-f  technique  connot  be 
treoted  thoroughly  in  a  60-page  booklet  a 
coneenient  bibliography  is  included  at  the 
end  of  each  section. 
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biologry  and  engineering.  While  there  their  characteristics  and  production  re- 
is  a  modicum  of  material  pertaining  to  quirements  are  thoroughly  underst^xxL 
communication  circuits,  the  avowed  Mr.  Sasso  has  attempted  to  meet  thesel 
emphasis  is  on  such  matters  as  apply  needs  on  the  part  of  design  engiriL'ers 
more  particularly  to  industrial  uses  of  in  the  present  volume, 
tubes.  Thus  the  major  chapter  head-  The  first  two  chapters  deal  with  the 
ings  are  Triodes,  Photo-electric  cells,  available  types  of  basic  compoun.ling 
Power  supplies.  Multigrid  tubes,  Gas-  materials,  and  the  comparative  proper- 
eous  tubes.  Vacuum-tube  voltmeters,  ties  of  plastic  materials  from  the  elec- 
Oscillators,  Cathode-Ray  tubes,  and  trical,  thermal,  and  mechanical  puints 
Untuned  (a-f)  amplifiers.  of  view.  The  following  six  chapters 

The  type  of  contents  may  be  learned  deal  broadly  with  the  principles  of 
from  a  look  at  the  item  heads:  relays,  molding  and  finishing  molded  plastics, 
relay  contacts,  coil  specifications,  time  Considerable  emphasis  is  placed  on 
constants,  feedback,  time  delays,  bar-  some  common  faults  in  ‘molding,  and  of 
rier-layer  cells,  photometers,  multiplier  correcting  them.  The  remaining  ten 
tubes,  iconoscopes,  trigger  circuits,  chapters  deal  in  greater  detail  with 
light  beam  control  uses,  etc.  There  are  various  types  of  plastics,  classified 


which  seems  to  be  adequately  de-  composition, 
scribed.  The  remainder  of  the  book  is  A  directory  of  trade  nai 
taken  up  with  straight  text  material  pliers  and  molders,  together 
selected  by  the  authors  from  such  peri-  index,  complete  the  volume, 
odicals  as  Proceedings  of  the  I.R.E.,  The  extensive  use  which  pi 
Review  of  Scientific  Instruments,  Elec-  playing  in  the  electronics  fic 
TRONics  (many  references).  Industrial  make  this  volume  a  worth-w 
Engineering  Chemistry,  Wireless  En-  neering  handbook  and  refer< 
gineering  and  other  places  where  elec-  for  designers  and  construe 
tronic  circuits  may  be  found  described,  who  may  be  required  to  use  > 
Each  chapter  has  a  list  of  additional  plastics. — b.d. 
references,  both  to  books  and  to  peri-  •  •  • 

odicals. — K.H, 
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By  Arno  Huth,  Geneva  Research  Cet 
1  Use  ter,  19J^2.  160  pages.  Price,  kO  cents.  I 

ff  'll  R  k  Geneva  Research  Center  is  a 

'  *  independent  private  organization 

Htges.  nee  ^  advancement  of  the  stud 

of  international  relations.  The  auth- 
in  many  in-  of  this  booklet  is  well  known  in  the  ir 
time  is  so  ternational  radio  world,  and  his  pi.' 
ffort  is  ex-  lications  in  both  French  and  Engli.= 
ctive  of  not  are  large  in  numbers  and  scope, 
imes.  “Plas-  The  present  study  is  a  survey  c 
enables  the  broadcasting  today.  It  outlines  the  sei 
dear  insight  eral  means  by  which  broadcasting  i 
Bs  and  proc-  the  many  countries  is  controlled,  a  ; 
ered  in  the  ministered  and  financed ;  it  gives  in 
t  the  same  tail  the  situation  in  many  countiit 
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the  number  of  stations,  the  politic 
problems,  numbers  of  listeners,  et 
Finally,  Dr.  Huth  di.scusses  the  new  & 
pects  of  broadcasting,  such  as  F> 
television  and  facsimile. 

The  book  is  non-technical  and  shoul 
interest  the  layman  as  well  as  the  e: 
pert  and  the  technician  of  adoqual 
broadness  of  view. — k.h. 
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